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World’s Most Reordered 
Four-Engine Transport 


The famous Constellation is the 
world’s most reordered four-engine 
transport today. Its satisfied cus- 
tomers include twelve major world 
airlines. And seven of these have 
already reordered Constellations one 
or more times. Due to this inter- 
national preference, Lockheed’s Con- 
stellation production line has never 
shut down. In a recent 11-month 
period, orders for 23 new Constella- 
tions were received. Newest buyer is 
the Union of South Africa, which 
purchased a fleet for South African 
Airways. Now, all but one of the 
Commonwealth of Nations fly the 
Constellation. 
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on the ground... 


On business or pleasure, travellers find that 


K.L.M. symbolises the perfect combination of 


comfort and efficiency. 
K.L.M.’s seven great services cover the entire 


globe. Many of the crews manning the extensive 


fleet of modern planes have logged millions of 


miles. 
All this adds up to unparalleled speed and 
punctuality. 


Fly by A.L.M..... Fly your freight by h.L.M. 





K-L->M 


BU.YAL CVU. AIRLINES 
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Famous for service of watch-like precision and traditional Swiss hospitality 
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CYCLONE 9 POWER GROWTH 


Super DC-3—Wright C9HE 
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“lene Gg. 16-year pacemaker for the DC-3 


The Wright Cyclone 9 has paced the 16-year 
development of the Douglas twin-engined 
transport with its own continuing advance- 
ment... from the 715 HP Cyclone 9 that 
powered the DC-1 of 1933 to the new 
C9HE, which delivers 1,475-1,525 take-off 
horsepower for today’s “Super” DC-3. 


The performance standards set by Douglas 
with the Cyclone 9 went far in modernizing 
air transportation. And when the DC-3 
was introduced, the Cyclone “G”—first 
air-cooled radial of 1,000 HP rating—was 
ready to set the pace with this famous airliner. 


Now the new Cyclone 9HE gives the “Super” 
DC-3 an engine certificated at 1,475-1,525 HP 
for improved take-off performance... that 
meets in all respects the increased power, 
performance and economy requirements 
of the swift new “Super” model. 


weighs only 1,390 pounds... less than one 
pound per horsepower... the lightest weight 
engine in its power class... providing greater 
range from lower fuel consumption, with 
proven reliability. 

lower costs all around... economy of operation 
comes from lower fuel consumption and 


WR fj HT Aarennuiieal Corporation e Wood-Ridge, New Jersey 


improved cylinder cooling characteristics... 
economy of maintenance and overhaul 
from the simplicity of design inherent in 
single-row radial engines. 


accurate power control... the Wright Torque- 
meter provides it... also permits use of 
automatic propeller feathering... and water 
injection for maximum take-off power 


with 100 octane fuels. 


By developing the Cyclone 9 HE, Wright 
Aeronautical research and engineering have 
paid off again for Douglas transports. 
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“I'm giving you a plain fact! 
600,000 passengers flew by 
AIR FRANCE in 1948” 


This is the best proof that Air France provides pas- 
senger travelling conditions appreciated the world over. 
The perfection of Air France’s welcome aboard, com- 
fort and service , has become proverbial. Whether you are 
flying for business or pleasure, Air France offers you 
immense possibilities by taking you within a matter of 
hours to any of 155 centres in 70 countries. Make use 
of these facilities. You will find it is in your own 
interest to do so. 


AIR FRANCE ABOLISHES TWO SERVITUDES — 
TIME AND SPACE 





R FRANCE & 


119, CHAMPS-ELYSEES - BALZAC 50-29 - 2, R. SCRIBE - OPERA 41-00 - AND ALL 
TRAVEL AGENCIES. BOOKINGS BY ‘PHONE, BAL. 50-29, BETWEEN 7 A.M. AND 10 P.M. 
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Do you insist on being informed day 
by day of the latest trends and develop- 
ments in all branches of international 
aeronautics? Do you demand the same 


of your staff ? 


You will find all essential information in 





(French edition) 


Published five times weekly 
Despatched by airmail 
Weekly photo supplement 


Subscription rates : One Year Six Months 
Great Britain 30 gns. l6gns. 
Continental Europe Sw.Frs. 500.00 Sw. Frs. 275.00 
U.S.A. $150.00 $80.00 
Argentina, Brazil, Ecua- 

dor, Colombia, Peru, 

Uruguay, Venezuela $170.00 $90.00 
Bolivia, Chile, 

Paraguay $190.00 $100.00 
Algeria, Tunisia, 

Morocco Sw. Frs. 550.00 Sw. Frs. 300.00 
South Africa 40 gns. 21 gns. 

or $170.00 or $90.00 

Belgian Congo $170.00 $90.00 
Egypt,Syriaand Lebanon $150.00 $80.00 
India and Pakistan $170.00 $90.00 
Other countries Prices upon request 


Specimen copies will be sent to your firm upon 
request. Address your enquiry to Interavia S.A., 
Geneva, or one of Interavia’s foreign represent- 
atives. 














SPHINX 


Sphinxworks Muller & Co. Ltd. 


Precision machine cut Soleure (switZeRLAND) 
screws & turned parts 


Small drills and taps 








SOCIETE NATIONALE D'ETUDE ET DE CONSTRUCTION DE MOTEURS D'AVIATION 


150, Bd Haussmann, Paris (8°) 


Bureau de vente en France pour l’étranger: OFEMA - 4, rue GALILEE - PARIS ( 16") 
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AEROMN IU M 


RUE DU MARCHE, GALERIES CENTRALES GENEVA TEL. 57640, CABLES: AEROMNIUM-GENEVE 


Purchase and Sale of Aviation Equipment 


Oldest firm in Switzerland 


Agents for : 


THE DE HAVILLAND ENTERPRISE, 
England, Canada, Australia. 


Aeroplanes : Vampire, Mosquito, Hornet, Dove, Chipmunk, 
Drover, Beaver. 


Piston Engines : Gipsy — Turbojets : Goblin, Ghost. 
AIRSPEED Ltd., CHRISTCHURCH, England. 
Aeroplanes : Consul, Ambassador. 

PERCIVAL AIRCRAFT Ltd., LUTON, England. 
Aeroplanes : Prince, Prentice, Proctor. 

SHORT BROTHERS & HARLAND Ltd., England. 
Aeroplanes ; Sealand. 

DOWTY EQUIPMENT Ltd., CHELTENHAM, England. 


Undercarriages and Fuel Pumps. 





AIRQUIPMENT Co., BURBANK, U.S.A. 

Airfield Equipment and Tools. 

THE SPERRY GYROSCOPE Co. Ltd., England & U.S.A. 
Aircraft Instruments. 

LEAR INCORPORATED, U.S.A. 

Automatic radio compasses, VHF transmitters and receivers. 
SAFE FLIGHT INSTRUMENT CORP., U.S.A. 

Safe Flight Stall Warning Indicator. 

SCHERMULY PISTOL ROCKET APPARATUS Ltd., 
England. 

Aeronautical Pyrotechnic Stores. 

McDOWELL MANUFACTURING Co., U.S.A. 
Mechanical starters for lightplanes. 
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personal aircraft, 
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FIAT G. 46 


CAMPALTO 


In the Speed Race 
of the International 
Air Week contests in 
Italy, the Fiat G.46 gained 
first place with an average speed 
of 300 km./hr. over the Campalto 
Burano—S. Nicolo del Lido trian- 
gular course (12 laps: 316.8kms.). 














SA er La NA continue to shorten Theirnew CONVAIR-LINERS place BRUSSELS at : 
distances 


(SEL GIAN AIRLINES ) 65 ' FROM LONDON 2 hr. 15’ FROM NICE 


| hr. 20’ FROM GENEVA 3 hr. FROM ROME 
| hr. 30’ FROM ZURICH 3 hr. 25’ FROM MADRID 
Ihr. 55’ FROM MILAN 4hr. 15’ FROM NAPLES 


Delicious hot meals ff so ot 
prepared aloft Pf a 
yh / , 5 hr. 40’ FROM LISBON 
INFORMATION : SABENA offices and all travel agencies 


Between departures and arrivals... SABENA’S MENUS 
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DEPENDABILITY ON THE BERLIN AIRLIFT 


The Berlin Airlift dramatized the role of the airplane in the field of transportation. 










It also demonstrated, once again, the rugged dependability which is built into every 









Pratt & Whitney engine and Hamilton Standard propeller. 


| 
Such dependability was vital to this huge operation. In one peak day an airplane landed 
and took off every sixty-one seconds at Tempelhof in Berlin. In that one day alone, | ,398 
European Office : 
4, rue Montagne-du-Parc 


flights were made into the city carrying a total of 12,941 tons of food, medicine and fuel. 


Brussels, Belgium These products of United Aircraft played an important part, for every airplane used by 


the United States as well as many of those used by Great Britain, were powered by Pratt 





& Whitney engines and, with few exceptions, all aircraft were equipped with Hamilton 





Standard propellers. 
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(dnatlaic is building for the 
Royal Canadian Air Force the 


worlds fastest fighter airplane ~— 


the #86 Sabre. 


Already a leader in commercial 
transport manufacturing, Canadair is 
proud to announce its entrance into 
the exacting field of military 

jet propulsion. 
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Europe——the “Sick Man of the Kast Atlantic” 


The Paris Conference of the Four Foreign 
Ministers ended with a modest success—a 
compromise which is far from a definite 
clarification and normalisation of East-West 
relations, but on the other hand risks lulling 
the Western statesmen into sleep. The simple 
summoning of this Conference had alone suf- 
ficed to blunt their interest in the Atlantic Pact. 

It cannot be sufficiently emphasised that 
the signature of the Atlantic Pact is not syno- 
nymous this pact’s implementation. The 
all-important partner, the United States, has 
not yet ratified this instrument of alliance 
between the U.S.A. and Western Europe. 
Notwithstanding emphatic recommendations 
by President Truman, an active opposition 
section of the U.S. Senate has succeeded in 
stalling the final decision for several weeks. 
And all these opponents make no secret of 
their intention to try and stop it from going 
through, or, should the Pact ever be ratified, 
to rob it of its effectiveness. 

In his speech at Little Rock, Arkansas, on 
June 12th President Truman again issued a 
warning against the dangers of American 
isolationism—which, after World War I, 
caused the peace to be lost and consequently 
made worthless America’s sacrifices in lives 
and money. He stated that it was now of 
“vital importance that the Atlantic Pact be 
followed by a programme of military aid to 
increase the effective strength of the free 
nations against aggression” ; in addition to 
a strong United States, it was essential that 
the “other nations devoted to the cause of 
peace and freedom also be strong and pros- 
perous.” Thus ‘‘a slash in the funds available 
for European recovery at this time would 
be the worst kind of false economy.” Presi- 
dent Truman concluded by expressing his 
hope that the American people realised that, 
in executing the U.S. programme of aid to 
Europe, they were making a direct contribu- 
tion towards their own safety. 

Quite an opposite opinion is expressed by 
Mr. James P. Warburg, a U.S. banker turned 
economist and political writer, who objects 
to the Atlantic Pact on the grounds that, in 
the event of war, it would require that Ame- 
tica’s aid would go towards the defence of the 
Western European frontiers. And even the 
Republican Senator Vandenberg, a staunch 
Supporter of the Atlantic alliance, adds that 
the Pact and the military aid programme 
should under no circumstance lead to the 
ew of a sort of European Maginot 

ine. 
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In view of the “clouds overhead,” this 
attitude of certain U.S. Senators strikes us as 
somewhat strange, and some of the comments 
that have been published in the meantime, do 
not make their opinions any the clearer. 

Warburg states his views in a cleverly- 
written article, “The Defence of Europe— 
Deception or Blunder ?” in the June issue of 
Harper’s Magazine. These are briefly as fol- 
low: Undeniably, the maintenance of the 
independence and security of Western Europe 
is vital to the security of the United States. 
Furthermore, there is no doubt that there is a 
Soviet threat to the security of Western 
Europe, though Russia would first have to 
secure control of Western European produc- 
tion before she could risk war with the U.S.A. 

It would be a waste of effort, says Warburg, 
for the U.S.A. to neglect its own defences in 
favour of those of the Western European 
nations, as these could be overrun by the 
Russians no matter how great America’s 
assistance. But the nature of the Soviet 


On the oceasion of the fifth anniversary of the Allied 
invasion of Normandy, Field Marshal Viscount Mont- 
gomery, Chairman of the Western Europe Commanders- 
in-Chief Committee, displays the flag he has designed 
for Western Union at his Chateau Courances H.Q. The 
five links in the chain symbolise the signatories of the 
Brussels Treaty: Belgium, France, Great Britain, 
Holland, Luxembourg. 
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threat to Western Europe’s security is pri- 
marily political and only secondarily military. 
Speaking from the military standpoint, the 
Red Army could have overrun Western Eu- 
rope at any time in the past two years without 
encountering any military resistance beyond 
that of the Allied armies of occupation in 
Germany. What has kept Soviet leadership 
from such a move is the realisation that it 
would involve the U.S.S.R. with a coalition 
including the U.S.A., from which it could not 
hope to emerge victorious. 

As main danger he sees the one of political 
attack, through Communist subversion or 
penetration—Communist exploitation of dis- 
content among the European peoples. One 
Frenchman out of every four conscripted for 
a rebuilt French Army would be a Commu- 
nist ; the same is true in varying degrees of 
Italy and the Low Countries » and the leaders 
of the Communist parties in Western Europe 
have made it clear where they would stand in 
a war with Russia. This indicates the urgency 
of effective U.S. aid. But this aid should not 
consist of a rearmament of Europe, but in a 
disarming of Communist propaganda by 
cranking up European economy. The United 
States assistance should therefore take the 
form of a large-scale execution of the Marshall 
Plan. 

So much for Warburg’s arguments. _ Inci- 
dentally, no sooner had his article gone to 
press than the war drums in the U.S. Senate 
began to beat angrily against the magnitude 
of this year’s Marshall-Plan appropriations. 
Between April ist, 1948, and March 31st, 1949, 
the sum total of $4,953 million had been paid 
out by the E.C. Administration. Senator 
Taft announced. that he would vote for a 
reduction of 10 per cent. in the annual alloca- 
tions already cut down to $3,500 million by 
the House of Representatives, and Senator 
George. opined that, in view of the present 
price reductions in the U.S.A., E.C.A. would 
have to make the reduced sum last six weeks 
longer than originally planned. Senator 
McCarran, who is one of the Democratic 
members of the Appropriations Committee, 
suggested a cut of $780 million. 

Whether the E.C.A. Administrator Paul 
Hoffman’s threat to resign and a serious 
warning by Senator Vandenberg will suffice 
to prevent these slashes, is as enigmatic as the 
attitude of the isolationist Chairman of the 
Senate Appropriations Committee, K. McKellar, 
a fierce opponent of every form of American 
aid to Europe. This ancient and irascible 
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Senator from Tennessee ruthlessly attacked 
the E.C.A. Administrator on the occasion of 
the latter’s recent appearance in the hearing 
room of the Capitol: “Other than giving 
away other people’s money, I wonder what 
you are doing in Europe” ; and in connection 
with Paul Hoffman’s threat to resign in the 
face of further cuts in the E.C.A. allotments 
for 1950, McKellar added : “I think it would 
be the best thing for the people of the United 
States and Europe if you did resign.” 


What about U.S. “Insulation” ? 


It is doubtful whether Warburg’s arguments 
against armament assistance would stand up to 
a scientific military examination. First of all, 
there seems to be no reason why Western 
Europe, with its war-hardened population 
of some 150 million, should not be able to 
organise, if properly aided, effective fighting 
forces which could resist and even counteract 
a large-scale aggression—especially if the 
now-initiated unification of commands, stand- 
ardisation of training and equipment were 
accelerated towards completion. Moreover, 
the European armament industries—notably 
the British aircraft and engine industry and 
some sections of French aero development— 
have definitely overcome the zero point of the 








Headquarters of the “United States of Europe" ? 
organisation is Strassburg. 


Seat of this union's permanent 


This photo shows the Palais du Rhin, foreseen as H.Q. 


for the civilian administration. 


immediate postwar era. On the other hand, 
the sacrifices in American blood should have 
shown that it is easier to keep a continent 
than to regain it. A final point which cannot 
be proved is that America’s determination to 
take sides with Western Europe will continue 
to deter Russia from launching a military 
attack. Although the U.S.A. has repeatedly 
and emphatically proclaimed its vital interest 
in the Far East, the Communists have unhe- 
sitatingly overrun China and the Americans 
are not lifting a finger to prevent them from 
taking over the most valuable strategic and 
economic positions. 

Be that as it may, one of the Pact-hating 
arguments command attention. As a matter 
of fact, the danger of political attack does at 
present seem more threatening than that of a 
military nature. But this threat is not directed 
exclusively against Europe. Indeed, we might 
say that the U.S. isolationists have no reason 
at all to play the rdéle of non-participant spec- 
tators. Russia’s “social espionage” has not 
stopped at the European coasts of the Atlantic, 
as the never-ending purges in the U.S.A. 
continue to reveal. U.S. Attorney General 
Tom Clark, who last June boasted that “under 
President Truman more topnotch Commu- 
nists have been convicted than during our 
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President Trumnan renews the Marshall Plan for 1949-50. 
to right) are: Howard Bruce, Deputy E.C.A. Administrator ; John Kee, Chairman 
of the House Foreign Affairs Committee ; William C. Foster, Deputy Special Repre- 
sentative ; W. Averell Harriman, Special E.C.A. Ambassador to Marshall Plan Coun- 
tries ; Paul Hoffman, E.C.A. Administrator ; Senator Tom Connally, Chairman of the 
Senate Foreign Relations Committee ; Dean Acheson, U.S. Secretary of State. 


entire history,” may be feeling proud of his 
record, but there are probably a good dozen 
replacements for each escaped Eisler. On the 
whole the social climate of the U.S.A. cannot 
be regarded as all sun and blue skies. Wall 
Street, which on June 13th, 1949, registered 
the lowest stock temperature since 1945, 
blamed it on the strike fever—which has by 
no means been limited to the mines and trans- 
port, but seems to be spreading and spreading... 

Of course, neither the Russians nor the 
other Communist emissaries are the cause of 
the economic and social decline of the Western 
World. They are but the beneficiaries thereof. 
Even the aftermath of war can be made only 
partly responsible for the dangers now facing 
the West. If Europe and America do not wish 
to decline completely, then they will have to 
realise finally that the fault lies in their own 
economic structure. The present mixture of 
controlled and free trade, socialised and private 
enterprise, cannot live. We see such trade 
barriers as customs duties, state-controlled 
clearing of currency exchanges, baulking of 
free competition, import contingents, pro- 
duction restrictions, travel visas, bans on 
immigration, and no freedom to seek employ- 
ment. It really requires no superhuman intelli- 
gence to foresee what the end will be—the 
end for which the East is hoping and which 
the West fears. The U.S.A., too, carries a 
weighty share of the blame. American fron- 
tiers, like elsewhere, are sealed against that 
international traffic of goods and persons 
without which private enterprise cannot 
flourish. The Americans, too, maintain a 
grotesquely bloated bureaucratic organisation. 
They, too, are suffocated beneath forms, bans, 
restrictions, petty taxes and planning authori- 
ties, with one not knowing what the other is 
doing. 

One example is the failure of the economic 
pattern instituted by the Americans in Japan, 
which a leading U.S. magazine recently called 
a “bureaucratic mess” ( Fortune of April 1949, 
“Two-Billion Dollar Failure in Japan,” and 
General MacArthur’s reply in the subsequent 
June issue). Despite the good will of the 
American people, the superb energy of the 
Military Governor, General MacArthur, and 
almost unlimited competencies, the 5,983-man 
military and civilian bureaucratic instrument 
of the occupational power has not achieved 
the slightest normalisation of Japanese eco- 
nomy. ~The country’s economic situation, 
after four years under U.S. administration, 
is more precarious than before the capitula- 


tion. On the other hand, Japan now has 
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an army of 1,500,000 unproductive officials. 

Can the West survive ? Certainly not if it 
continues to adhere to the present system of a 
three-quarters socialised and controlled pri- 
vate economy. If it does not mend matters, 
then the nations will ultimately go over to the 
Russian economic method—not as if this 
were better and surely not as if it were more 
human, but simply because it is more con- 
sistent. 


Aviation — mirror of trade 


Our suggestions and warnings do not pre- 
tend to be absolutely original. At the twelfth 
biennial congress of the International Chamber 
of Commerce in Quebec on June 13th, 1949, 
the head of the American group, Henry J. 
Heinz, expressed much the same thoughts 
in his opening address. And the final sentence 
to the 19th annual report of the Bank for 
International Settlements reads : 

“It is dawning upon the peoples that there 
is no solution in separation ; that those who 
protect their markets from foreign influences 
are liable to be less capable of sustaining com- 
petition and improving their standards of 
living, and that, indeed, a truer harmony and 
added strength are to be found in developing 
appropriate forms of international coopera- 
tion.” 

Civil aviation has a special anniversary to 
celebrate this year. During a session in 1929, 
the International Commission for Air Naviga- 





Paul G. Hoffman, Economic Cooperation Administrator, 


article 15” and recommended these Govern- 
ments“ not to refuse | landing rights] otherwise 
than upon reasonable grounds.” 

In 1936 /nteravia Correspondence carried an 
article entitled “Freedom of the Air—Utopian- 
ism.” In it was written : 

“Seven years have gone by since ICAN 
made those recommendations, and the tremen- 
dous technical progress of aeronautics has been 
paralysed wherever possible by the spirit of 
the green table... 


“Where is the freedom of the air? Who 


Fifth Freedom 
For over a year Brazil 


Italy refuses to 
rights to the Dutch. 
and Argentina have not been able to see their 
way to ratifying a bilateral civil aviation agree- 
ment. The Philippine Government refuses the 
Australians landing rights which are essential 
on the route to Japan. Air transport negotia- 
tions between the United Kingdom and Mexicu 
have failed. The United States is confronted 
with similar difficulties in Mexico and Peru. 


grant 


There is a long unsettled dispute between the 
Governments of Central and East Africa and 
the South African Government over the lack 
of reciprocity in landing rights for British 
African air services. 
India and the adjacent countries have refused 
landing rights to K.L.M. Royal Dutch Airlines, 
thereby seriously disrupting the important 
and lucrative Amsterdam—-Batavia line, which 


Since the end of 1948 


has had to be operated on a limited basis via 
Mauritius in the south of the Indian Ocean. 

Commercial aviation is the youngest branch 
of economy. Unfortunately, its ripening 
years have fallen in an era of economic per- 
plexity and social unrest. The Western world 
is doubtful about the wisdom of its own 
principles and methods. 
but fetters its trade. It preaches democracy, 
but sighs beneath its own tyranny—the lethal 
bureaucracy, that army of officialdom which, 
having already obtained its guaranteed right 
to pensions, now wants the right to call 
industrial strikes. 

The West must choose between free trade 


It preaches freedom 


tion (ICAN), predecessor of the present ICAO, 
drew the attention of its thirty member states 
“to the spirit in which the Conference drew 
up the new text of the fourth paragraph of 


traffic ?” 


can truthfully say there exists international air 


Today, twenty years later ? 


and decline. Commercial aviation will flourish 
or perish with world trade. 


ad interim: Hd. 


A long-awaited achievement! 


The aeroplane is no longer merely a luxurious means of transporta- 
tion for a privileged class of society, or an expensive toy for millionaire 
playboys. It has become a general commodity and it would be unthink- 
able now to remove it from the everyday life of our civilised world. 
Here is the proof : 

Towards the middle of last June, Scotland Yard reported that more 
than a dozen aircraft leave Great Britain for the Continent each week 
without going to the trouble of clearing with the customs. It is pre- 
sumed that some of these flights are organised for the purpose of 
carrying persons whose “papers” are not in order or who just pine 
for a change of air extra to that permitted by the Government. But 
the main aim—and a considerably more lucrative one—is thought 
to be simply the smuggling of currency. There seem to be two proven 
methods for achieving this aim. Either the pilot checks with the airport 
customs in an orderly fashion, and subsequently makes an intermediate 
landing in some remote region in order to pick up the goods before 
crossing the channel ; or else a real shuttle service smoothly transpires 
between remote fields on each side of the Channel barrier. 

The Ministry of Civil Aviation and Scotland Yard’s sleuths have 
nevertheless elaborated plans to spoil the aerial smuggler’s fun. The 
small air charter carriers, which have sprung up like mushrooms during 
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the past two years, are being subjected to a strict control. A sharp 
watch is being kept on the Channel Islands, notably Jersey, where it 
is suspected there is an unofficial stopover for smugglers. But these 


descendants of Sherlock Holmes are mainly pinning their hopes on 
radar equipment, notably the microwave early warning (MEW) device 
recently installed at London Airport, which can detect illegal take- 
offs and intermediate landings within a radius of about 120 miles. 
The Royal Air Force will safeguard the rest of the British airspace 
with their radar equipment. There is as yet no confirmation to the 
rumour that the Ministry of Civil Aviation is going to use fighter 
squadrons. 

More proof : On June 2oth revolutionaries attempted to overthrow 
the Government of the Dominican Republic. These persons were 
evidently of an extremely progressive nature, for their attempted land- 
ing on the northern coast of the Republic was made with a couple of 
multi-engined amphibians, thus in the best traditions of modern war- 
fare. The fact that this coup d’éfat was unsuccessful, leaving President 
Rafael Leonidas Trujillo still triumphantly holding the Dominican 
tiller, is beside the point of our story. What interests us is that Latin 
America’s favourite pastime is apparently keeping pace with the air age. 

You see, we just couldn’t do without the aeroplane. 
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The Armstrong-Siddeley Alliance 


Of all the firms in the great Hawker-Sidde- 
ley Combine, I think that the alliance of the 
Siddeley Motor Co., Ltd., and Sir W. G. Arm- 
strong-Whitworth Ltd. is the most curious 
and complicated, and, one might say, the most 
romantic. 

My memory does not go back far enough 
to recall how or when Mr. W. G. Armstrong 
made his name a legend on Tyneside. All I 
know is that the Armstrongs have been a war- 
like Northumbrian family on the Scottish Bor- 
der for centuries, and that “‘Armstrong’s” of 
Newcastle-on-Tyne have been a great firm of 
shipbuilders, engineers and iron-masters as 
long as I can remember. 

Just when the Whitworth name came in is 
also outside my knowledge, but Whitworth 
Standard Threads for bolts and nuts and 
screws in general have been “the standard” 
likewise as long as I can remember, and that 
is more than half a century. Eventually the 
Armstrorig- Whitworth combine became so big 
that the head of it was knighted and became 
Sir W. G. Armstrong. He founded the Arm- 
strong College in Newcastle, which is a branch 
of Durham University—one of our oldest 
seats of learning—dating back to the days 
when the Scots lived in Ulster and came over 
to Britain and gave their name to the South 
of Caledonia. 

In 1913, or early 1914, the great Armstrong- 
Whitworth firm decided to open an aircraft 

‘department, as flying was evidently the coming 


The “Siskin” single-seat fighter, powered by a “Jaguar."’ was built during World War I 
and was Siddeley’s first aeroplane. 











The British Aircraft Industry 


- 





The first Siddeley aeronautical effort was e ‘* Puma,” 
a liquid-cooled straight-six which started out as the 
B.H.P. (Beardmore, Halford, Pullinger) It was the 
beginning of the famous feline’? series of radials (Jaguar, 
Leopard, Tiger, Cougar, Cheetah, Lynx, Genet, ete.). 


BP LTD 


The “Tiger” 720-H.P. twin-row 14-cylinder radial (photo 
shows “Tiger VILL’). 


BY C. G. GREY, LONDON (PART IIT) 


thing in war. They put in charge one of their 
own men, a young Olympic athlete, one Fair- 
bairn-Crawford, and they engaged as designer 
a Netherlander, Fritz Koolhoven, one of 
Holland’s first pilots (of 1910) and designer 
of the Deperdussin monoplanes, one of which 
was the first vehicle ever to carry a man 
120 miles (2 miles a minute) in the hour. 

The A. W. air department did well. Kool- 
hoven produced very good aircraft. The 
Armstrong F.K.3 biplane, known as the 
“Little Ack-W,” was designed to beat the 
B.E.2C., which was designed by the Govern- 
ment’s Royal Aircraft Factory at Farnborough, 
and it was so good that it was the only aero- 
plane produced before the war in 1914 which 
was still in use at the end of the war in 1918. 
A later and bigger biplane, the F.K.8 or 
“Big Ack-W,” did good service all through 
the war. 

When the fighting stopped in 1918, Arm- 
strong-Whitworth’s fell on hard times, as 
armament firms always do at the end of a 
war. They had to reduce their capital heavily 
and cut down their activities generally. 
Among such things they shut their aircraft 
department—and that brings us to the Siddeley 
part of the story. 

In the year 1897, or thereabouts (that was 
Queen Victoria’s Diamond Jubilee), the Rover 
Cycle Co., Ltd., of Coventry-—you know that 
excellent Rover car of today-——had on its staff 
a young business man named John Davenport 


The * Argosy” (1926) marked the Company's entrance into the passenger airliner field. 


Tt had three “Jaguars” and was used by Imperial Airways until 1933 on the London 


Paris run, 
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Siddeley, commonly known in Coventry as 
Jack Siddeley. He was a very good business 
man, as his later career shows. When motor- 
cars began to develop, he saw that they had a 
greater future than bicycles. 

Some time in the 1890s, young Mr. Siddeley 
went from the Rover Cycle Co. to the Dunlop 
Tyre Co., and there gained such experience 
of pneumatic tyres that he decided to devote 
himself entirely to motorcars. 

At that time there existed the Wolseley 
Sheepshearing Co., of Birmingham, which 
was run by an able engineer named Herbert 
Austin—you have heard of Lord Austin and 
know the famous Austin car of today. In 
1900 the firm became the Wolseley Tool and 
Motorcar Co., Ltd., and soon afterwards J. D. 
Siddeley joined ‘“‘Pa” Austin, as he was always 
called, and they produced the Wolseley-Sidde- 
ley car, a very well made and neatly turned out 
job, typical of J. D. S. himself. I always wanted 
someone to produce an Italian version of that 
car and call it the “Voliselli-Sidelli.” It would 
have looked so Italian, and, as there has never 
been a bad Italian car, it would have sold well. 

In 1906 “Pa” Austin started the Austin 
Motor Co. at Longbridge, Birmingham, where 
it is today, and he progressed to fortune and 
the British peerage. 

About the same time J. D. Siddeley left 
the Wolseley firm and, in partnership with a 
rich sportsman named Major Deasy, formed 
the Siddeley-Deasy Motor Co. and made a 
car which was a modified, up-to-date and 
refined version of the Wolseley. It was one 
of the best things of its day. I forget exactly 
what was the sequence of events, but before 
the 1914-18 war, the firm had become the 
Siddeley Motor Co., Ltd. 

During that war, as in the 1939-45 affair, 
every firm that could handle metal was turned 
on to make armament—among them the 
Siddeley Co. 

Now, to look back a little : Somewhere 
early in the war, M. Birkigt of the Hispano- 
Suiza firm (which you know, of course) hit 
the idea of making an aero-engine in which the 
cylinders would be cast in an aluminium block, 
with steel liners. Some of these were sent to 
our Royal Flying Corps technical people in 
England. Among them was a clever young 
engineer, an ex-pilot, named Frank Halford. 
He saw the good of the steel sleeve in the 
block cylinder, and designed a “straight-six” 
water-cooled engine for the famous D.H.9 
biplane. This engine was taken up by the 
great Beardmore engineering firm in Glasgow 
and was produced in their branch works at 
Dunfermline, the manager of which was named 
Pullinger. Hence the engine was called the 
“B.H.P.,” not for brake-horse-power, but for 
Beardmore-Halford-Pullinger. 

For some réason which seemed good to the 
Government, the Siddeley Motor Co. was 
turned on to make the B:H.P. engine into a 
production job. There it was renamed the 
“Siddeley Puma.” The Siddeley Co. only 
made one other water-cooled engine, a twelve- 
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The * Atalanta” was the graceful answer to the desire around 1930 for monoplane airliners (four Siddeley “Servals’’), 


Imperial Airways used it on the Empire routes. 





1935: The *Ensign” 
Siddeley “Tigers,” later with bigger U.S. engines). 
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1936: The “Whitley” twin-engined bomber. for some time the standard heavy night bomber of the R.A.F. 


40)-passenger four-engined airliner of 50,000 Ibs. gross weight (first powered with 800-H.P., 





After 


1942 many were converted for use by Coastal Command in anti-submarine operations. 





1946/48: The “Apollo” 24-passenger medium-range airliner, powered with four “Mamba” propeller-turbines. 


It is 


designed to cruise at more than 300 m.p.h. over a range of 1,500 miles. 


cylinder Vee-type, called the ‘Pacific,”’ made 
of two lots of “Puma” cylinder blocks. It 
never went into production. They started 
making air-cooled radials, but the “Puma” 
was the start of the “cat,” or “feline” engines 
—the Siddeley “Jaguar” and “Tiger” and 
“Cheetah” and various others. The “Jaguar” 
was, I believe, the first engine to run regularly 
400 hours between overhauls, and the ‘‘Chee- 
tah” has done wonders in the Avro “Ansons.” 
The firm also made the “Genet,” which did 
well in light aeroplanes, and the “Lynx,” 
which, after that war, took the place of the 
“Gnome” in Avro 504K trainers. It was a 
single-row engine, made of seven of the 
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“Jaguar's” 14 cylinders. Both were designed 
to an “Air Board” specification of 1917. 

In any case, the Siddeley Co. finished the 
war well on the right side of the balance sheet, 
unlike the A.W. firm. And, as Mr. Siddeley 
had been so successful, the arrangers, who 
were not quite the liquidators, of A.W. brought 
him into an organisation which was formed 
to advise on the re-formation. It was called 
the Armstrong-Whitworth Development Com- 
pany, and Mr. J. D. Siddeley became Managing 
Director. He, being wise, offered to buy 
the Aircraft Department of Armstrong-Whit- 
worths, whicn apparently was about the only 
one which had paid for itself. 
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And so Sir W.G. Armstrong-Whitworth 
Aircraft Ltd. came into existence near Coven- 
try. So did Armstrong-Siddeley Motors Ltd. 
in Coventry itself, and, ultimately, the Arm- 
strong-Siddeley Development Company (which 
was not Limited). Just what J. D. Siddeley 
got for his money besides the name of Arm- 
strong I do not know. Koolhoven transferred 
to a London firm and built the first real 
passenger aeroplane on record, in 1919, and 
later went home to Holland to found his own 
firm and make some of the world’s most 
interesting aeroplanes. He died in 1948. 
Fairbairn-Crawford remained with A. W. on 
the Tyne till he came in with the Vickers 
interests, at Weybridge. 

Nevertheless, Sir W.G. Armstrong-Whit- 
worth Aircraft Ltd. quickly took a prominent 
place in the British Aircraft Industry. The 
Siddeley Motor Co. had already built the first 
of the famous Siddeley ‘‘Siskins” (a single- 
seat fighter with a “Jaguar”) and a big twin- 
engined bomber called the “Sinaia,” with 
two “Pacifics,” but it never came to anything. 
Mr. Siddeley had procured, in 1917 or so, the 
services as designer of a Mr. F. M. Green, 
who had hitherto been with the Royal Air- 
craft Factory, and he was primarily responsible 
for Armstrong-Whitworth-Siddeley designs for 
several years. 

The “Siskin” was full of ideas. 
was of steel tube, its undercarriage was 
hydraulic, it had three guns. The only thing 
lacking was an aerodynamic shape. It was 
singularly unstreamlined. A big two-seater, 


Its fuselage 


the “Wolf” was a maze of struts and wires. 


The “Ajax,” which succeeded it as a two- 
seat fighter or reconnaissance machine, was 
likewise largely metallic, and was notable for 
a very quick stall and dive. It was succeeded 
by the “Atlas,” of similar type. And the 
Royal Flying Corps adopted it. 

By 1926 the firm had produced a big pas- 
senger carrier, with three “Jaguar” engines, 
called the “Argosy.” It looked rather like a 
railway ‘“‘box-car,” but it carried 20 passengers 
at 95 m.p.h., and did good service for Imperial 
Airways until 1933 or so. 

By 1932 Mr. Siddeley, the Managing Direc- 
tor, had become Sir John Siddeley, and Air 
Marshal Sir John Higgins, formerly Air Mem- 
ber for Supply and Research at the Air 
Ministry (/.¢., Member of the Air Council for 
all technical affairs), had been made Chairman. 
And Mr. J. Lloyd had become responsible for 
design. There was a remarkable improvement 
in the aerodynamic appearance of all the 
Armstrong-Whitworth aircraft. 

One of the best-looking transport craft of 
the period was the “Atalanta,” a high-wing 
monoplane with four Siddeley ‘‘Serval” engines 
of 340 H.P. each. (The ‘“Serval” might be 
described as a ten-cylinder “Jaguar,” or a 
double “Mongoose,” which was a five-cylin- 
der engine using the same cylinders as the 
“Lynx” and “Jaguar.”) It carried 17 pas- 
sengers and a crew of three, and it was largely 
used by Imperial Airways on the trans-India 
route, and on the South African route from 
Cairo. 

Before the war, in 1935, A. W. Aircraft 
produced the “Ensign,” a very big monoplane 





The “Python” propeller-turbine first ran in March, 1945. 
nishes & maximum combat power of 5,520 8.H.P. plus 280 Ibs. jet thrust. at 8,000 r.p.m. and 500 m.p.h. 


the Westland “Wyvern TF.2” strike fighter. 


One of the world’s most powerful aero engines, it fur 
It powers 


The “Mamba” propeller-turbine, which passed the Service Type Test in February, 1948, is a smaller version of the 
“Python.”” Used for powering the A.W.55 ‘‘Apollo,””’ Avro “Athena,” Boulton-Paul “Balliol” and V.C.2 “Viscount,” 
it gives approximately 1,300 8.H.P. (15,000 r.p.m. )plus 300 Ibs, jet thrust for take-off, and weighs only 760 Ibs. dry. 





with four engines. There was much delay 
and official interruption in its building stages, 
so it appeared too late to be fully developed 
before war began. When it did come out the 
Siddeley “‘Tiger” engines, of 800 H.P. each, 
were not powerful enough for it, and other 
more powerful motors from the U.S.A. were 
tried. With them the four “Ensigns” that 
were built flew beautifully. They were grace- 
ful machines and very attractive in every way. 
And they were used by B.O.A.C. during the 
war, between England and Portugal. But by 
then they were out of date, and, in 1948, | saw 
them sitting on the edge of the aerodrome 
at Hamble, rotting, so far as duralumin can 
rot. They did not accord with the pro- 
American theories of the controllers of 
B.O.A.C. 

Armstrong- Whitworth came into the Haw- 
ker Siddeley Combine in 1935, at the time 
when Mr. Philip Hill, the financier, was putting 
through a number of other combines. He is 
now dead. Sir John Siddeley was created Lord 
Kenilworth in 1937, and devoted himself to 
national affairs. His elder son, the Hon. 
Cyril Siddeley, became a Colonel in the Army 
during the war, and after 1945 became a 
director of Armstrong-Siddeley Motors. 

The last A.W. aircraft to be produced 
before the War was the “Whitley,” a big 
twin-engined bomber, which had two 800- 
H.P. “Tigers.”” Later it had two ‘Merlins” 
of 1,000 H.P. (or more, as the power devel- 
oped). Its slab sides and straight top and 
bottom, and its angle of flying, nose down 
and tail up, made it easy to identify. It did 
a lot of heavy work in the early stages of the 
war, and many of them were built during the 
panic-expansion of the R.A.F. from 1936 to 
1939. Thereafter the shops in which ‘Whit- 
leys”” had been built were turned over, as 
were so many others all over England (and 
Scotland), to produce ‘‘Lancasters,” and later 
again to make “Lincolns.” 

Since 1945 Mr. Lloyd has designed and 
built a very interesting tail-less monoplane 
with turbo-jet propulsion, which shows great 
promise. Two were produced. One crashed 
without killing the pilot, who escaped by an 
“ejector seat”—which shoots the pilot and 
his parachute out of the cockpit when he 
presses a button. This was the first time the 
“ejector” had been used, except experimentally. 

Since 1945 Armstrong-Siddeley Motors 
(apart from making two models of one of the 
world’s most elegant and luxurious cars) has 
built a turbo-jet engine, called the ‘‘Mamba,” 
and an airscrew gear to go with it-—that is a 
turbo-propeller engine—which shows great 
promise. A much more powerful turbo- 
propeller engine, called the “Python,” is 
now in production. 

Therefore we ivay judge that Sir W.G. 
Armstrong Aircraft Ltd. will continue to be 
a worthy component of the Hawker-Siddeley 
Combine until and unless the British Aircraft 
Industry becomes National Socialised, and 
then anything may happen. 
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Bicnsntin, our usually so bright and charming air hostess, has a 
complaint to make. She feels that she and her sisters on a variety of 
civil air routes are burdened unduly by the enthusiastic promises fed 
to the public at large by airline publicity men and advertising writers. 

One of the airlines in particular has just launched a super-duper, 
Cash 


customers are assured at every turn, in newspapers and magazines and 


oh-so-competitive non-stop service between two major cities. 


by all the other advertising gimmicks, that now, at last, they will be 
able to enjoy the thrill of flight aboard the company’s new pressurized 
300-m.p.h. airliners. 

This is where Esmeralda’s grouse comes in. For invariably there 
is one passenger who stops her just as she is juggling a tray with 
coffee and cakes through the aisle. Gloatingly he insists that she sit 
on the armrest of his chair while he flourishes his pen—which is dripless, 
of course, because the cabin in pressurized. 

“Look, little lady”, he addresses Esmeralda, ‘‘you tell me that I’m 
flying in a 300-mile-an-hour airliner. Also, your timetable tells me 
that I will land three hours and forty-five minutes after having taken 
off on this 300-mile-an-hour trip of 868 miles. If we are really flying 
at the speed which you advertised to lure me into this luxurious air- 
plane, then we must be floundering about some place above a Canadian 
wilderness at the end of this three hours and forty-five minutes. On 
the other hand, if we land in this time at the city to which I have 
purchased my ticket—which I would prefer—we will have been poking 
along at a modest 231.47 miles an hour. It all works out by simple 
arithmetic : either you carry me to a place I don’t want to go to, or 
you don’t fly me as fast as you promised you would.” 

Since technical problems are usually the domain of the captain, 
Esmeralda makes a trip back up the aisle to the ‘‘office,” where the 
skipper hands over to the co-pilot. After a quick psychoanalysis of 
the customer, the captain decides whether he will proclaim jovially 
that all press agents are damned liars anyway, or whether he will front 
for the aircraft’s manufacturer by producing a “‘specification sheet” 
to show that the kite really will do three hundred if top management 
closes its eyes to fuel consumption and direct operating costs. 

He will also make a mental note to tell the public relations depart- 
ment to keep their facts straight when they put out that kind of liter- 
ature. Esmeralda, who is very charming, has a nice profile and is 
therefore more likely to be listened to by the publicity boys, tried that 
once and was put right back into her place by an advertising copy 
writer who waved a book of “facts” into her face. 

The information compiled in this volume was truly astounding. 
Amongst a lot of other things this volume, one of a series called “What 
do I know ?” (Que sais-je ?) and entitled “Air Transportation” (Les 


Transports aériens), contained a list of modern commercial transport 
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aircraft. Although the book was published in Paris only a few weeks 
ago, it still devoted a place of honour to the Avro “Tudor,” which 
gave up the ghost long before it (the book) was even born. It also 
revealed the interesting fact that the Douglas DC-4 is derived 
from the Army’s Douglas C-54 and that the ancient Avro “York” 
has a range of 2,500 miles. Most interesting are the ‘‘cruising speeds” 
—325 m.p.h. for the “Constellation,” 300 for the ‘“Convair-Liner,” 
the Handley Page ‘“‘Hermes” and the famous ‘““Tudor,” and 286 for 
the poor old “Lancastrian.” What do I know ? says Esmeralda. She 
agrees with the American newsman’s interpretation of the fact that 
in recent weeks brains—in butcher’s shops, of course—have become 


cheaper than tongue. 


Anyway, Esmeralda was just about to tell the passenger in question 
that he’d be at his destination in an hour or so when she noticed that 
he was staring at the nib of his pen with a fixed sort of expression... 
a drop of ink was forming slowly. 

“Look, little lady,” he was saying again, ‘“‘what about this pressure 
cabin your boys have been advertising...” Esmeralda fled to the 
“office” once more and sent out the flight engineer. He had to explain 
that the pressurization in that particular type of aircraft had developed 
about a ton of bugs and was temporarily inoperative. ‘Ah,” says the 
passenger, ‘‘that’s why I had that stupid feeling in my ears all the 
same when we took off.” 

Our Favourite Air Hostess says that when the man finally got off 
the aircraft he told her he’d buy himself a pocket altimeter to measure 
the barometric pressure in the aircraft and find out if the system was 
in or out of order. On several European airlines—-west of the Iron 
Curtain, mind you—such a private altimeter would be no menace to the 
line’s reputation. Far from it. The air hostess would simply relieve 
you of the altimeter for the duration of the flight, along with the 
camera she usually takes away from you. 

There is a moral in all this, however, says Esmeralda, who seized 
this opportunity of applying her favourite dictum : ‘‘You can bamboozle 
some people some of the time, but you cannot bamboozle all the 
people all the time.” There isn’t any point in telling prospective 
customers that the trip is faster or more comfortable than it is. It is 
no use to proclaim that a forty-hour flight half around the globe is the 
most restful and relaxing experience you could think of. But airline 
advertising men are fully justified in pointing out that in order to 
keep important business appointments the aeroplane is the only way 
to travel ; that if you want to make the most of your time at a given 
holiday resort and refuse to spend half your vacation en route, then the 


airlines are the ideal mode of locomotion. 
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Nurnberg had an airport... 


“It can’t be true. The 
occupied Austria ? I can’t believe it.” 

And yet it was true. The man who pro- 
nounced these words of bewilderment over a 
coffee at Prague’s Narodny-Kavarna in March 
of 1938 was soon to discover that the most 
unbelievable things could happen to countries, 
cities... and himself. When he found out 
that Czechoslovakia’s frontiers had been her- 
metically sealed he stepped into Ceskoslo- 
venske Aerolinie’s ticket agency and three days 
later was seated alongside me in a DC-2 which 
was leaving Prague’s Ruzyn airport bound 
for Dubendorf field, Zurich. 

Our nonstop flight over Bavaria took us 
past Nurnberg. From his window seat my 
Czechoslovian friend gazed at the arriving and 
departing Jus2s of the Lufthansa company. 
Then, with his eyes wandering meditatively 
across the airport, he murmured to me—or to 
himself : “I wonder what all that will look like 
in a few years hence. What is to become of it ?” 

Even today, the only honest answer would 
be: “Who Granted, Nurnberg 
has meanwhile been bombed out, its airport 
closed down. But the problem of the future 
of Germany and her civil aviation system is 
still as far away from a solution as it was 


Germans have 


knows ?” 


twelve years ago. 


A hovering condition 


Article 73 of the Federal Republic of Ger- 
many’s new constitution, recently adopted at 
Bonn and approved by the Western Powers, 
States : 

‘Parliament has the exclusive power to issue 
legislation concerning the Federal Railways 
and aviation.” 

But like numerous other sections of the 
this one, too, is of a 


German “basic law, 
purely theoretical nature for the time being. 
It bears no resemblance to the real situation. 
In fact there is no legislative regulation of 
civil aviation over Germany at all, at least 
none that has received the participant powers’ 
definite recognition. The present regulation 
is a late child of the Peace Treaty of Versailles. 

Oblivious to the real meaning of air power 
the victor nations of the first world war were 
content to accept totally inadequate assurances 
against a German rearmament in theair. They 
assumed that a formal ban on military aviation 
(Article 198 of the Treaty of Versailles) and 
the confiscation of all aerial warfare equipment 
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Ceiling still zero... 


Closed and open airports in Germany 
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Neglected roadways and gardens lead towards Butz- 
weilerhof aerodrome at Cologne, once a flourishing 


airport, now closed down. 


then in German possession (Article 202) would 
do the trick. 

The resurrection of the German air forces 
in 1935 and the Luftwaffe’s activity during the 
years from 1939 to 1945 exposed the utter 
inadequacy of that ban. The Allied statesmen 
finally realised the practical impossibility of 
dividing an aeronautical industry into a prohi- 
bited military sector and an authorised civilian 
sector; the impossibility of allowing the 
loser to operate civil air services but simul- 
taneously forbidding him to train military 
flyers and establish ground facilities able to 
serve the cause of war. 

The Allied nations of World War II paid 
the price of-this folly. In the Potsdam Agree- 
ment of August 2nd, 1945, the U.S.A., Great 
Britain and China decided on a general ban 
on the German manufacture, acquisition or 
control of any kind of flying equipment. The 
Soviet Union also agreed to this, and when 
the armistice was concluded with Japan the 
provisions of the Potsdam Agreement were 
extended to that country. 

In principle, this meant that the present 
state of affairs was reached already then. The 
aircraft and airline industries of Germany and 
Japan were things of the past. The Four- 
Power Control Council saw to it that the 
provisions of the ban were carried out. 
Despite all the later divergencies of opinion 
and friction between the East and the West 
on the subject of Germany’s zonal occupation, 
not one of the four occupational powers has 


Grass growing between the concrete slabs of the apron. 





ever deviated from these principles. When 
the joint West-East administration ceased, the 
U.S.A., Great Britain and France incorporated 
every letter of the ban into the occupational 
statutes for Western Germany of last April. 


But air transport grows 


The last edition of Germany’s former year- 
book on aeronautics, Die deutsche Luftfabrt, 
listed for the year 1939 a total of 61 German 
civil aerodromes, 29 being in the area that is 
now Western Germany. Seven of these have 
been put into service since war’s end (the few 
bases used exclusively or primarily as inter- 
mediate stops by the Allied semi-military air 
freight services are not counted) : Frankfurt, 
Berlin, Hamburg, Munich, Dusseldorf, Stutt- 
gart, Bremen. 

An idea of the traffic volume is given by 
the fact that fifteen European and four non- 
European companies fly scheduled services to 
these seven German cities. 

For Frankfurt’s Rhein-Main base alone, the 
airline timetable (June 15th to July 14th, 1949) 
names eight long-distance routes linking 
Frankfurt with 64 centres on four continents. 
Berlin is shown to be linked internationally 
with 52 centres, Hamburg with 45, Munich 
with 24, Dusseldorf with 20, Stuttgart with 17 
and Bremen with six. 

The ground facilities are continuously being 
expanded. 

Frankfurt, where Rhein-Main already has a 
runway measuring 6,050 by 148 feet, another 
one of 7,130 by 200 feet is under construction 
and a third, still longer, runway is projected. 

Since March 2nd, 1948, German nationals 
have been able to travel by air over inland 
routes. On that day American Overseas 
Airlines, who opened in 1946 the first scheduled 
air service to Germany, decided to accept 
payment in German marks from Germans wish- 
ing to travel over the section inside Germany 
of the company’s New York—Berlin route. 


Ways ahead and around 


It is not difficult to understand that an 
extremely airminded nation, which before the 
war possessed the world’s densest domestic 
airline network, would now like to participate 
again in the world’s civil aviation activities. 
On May 29th, 1949, when Pan American Air- 
ways landed with their first “‘Stratocruiser” at 
Rhein-Main, 50,000 enthusiastic Germans were 
there to see it. Frankfurt’s citizens used every 
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imaginable type of vehicle for reaching the airport and all the roads 
for miles around were blocked by the traffic. A fierce thunderstorm 
failed to deter these determined aviation fans. /nteravia’s correspondent 
reported that he was virtually submerged by this tumult, which cost 
him half of his necktie, a ripped jacket and a photo of his wife. 

Such was Frankfurt’s reaction to the landing of a ‘‘Stratocruiser.” 
Such is the reaction of tens of thousands of Germans to the mere 
mention of the word “aviation.” How is it all going to work out finally ? 

At the present time a peace treaty with Germany is too far off to be 
worth thinking about. But until such a treaty has been concluded, it 
is unlikely that the present situation will undergo any fundamental 
change. And afterwards ? 

Some people suggest the formation of an Allied joint company 
which, under United Nations control, would administrate German civil 
aviation on a trusteeship basis. Others propose the complete restora- 
tion of German air sovereignty following a certain transitional period. 

In a Draft Treaty on the Disarmament and Demilitarisation of 
Germany, submitted to the Council of Foreign Ministers in Paris on 
April 29th, 1946, the U.S.A. proposed a 25-year ban on aeronautical 
manufacturing in Germany, combined with a control of civil aviation, 
in order to prevent all aerial rearmament. Commenting on this, the 
well-known American expert on air law, John C. Cooper, states in his 
The Right to Fly (1947) : 


“Unless the final treaty of peace goes far beyond this preliminary 
draft, the desired results will not, in my judgment, be accomplished. 
Germany would be left in control of its own airspace. While the 
manufacture, production, or importation of aircraft is prohibited, 
nothing is said as to the use of aircraft nor is any provision made for 
the entry of Allied aircraft into Germany... 

“The Allies in 1947 must face this question: Can they allow any 
German ase of aviation if demilitarisation is to be successful ? If such 
use of aviation is to be denied to Germany, as I think it must under 
the circumstances, what provision is to be made to provide air transport 
to take care of the needs of the German people during such time as 
the sincerity of their peaceful purposes is under observation ?” 


* 


We have neither the right nor the desire to become involved in the 
German civil aviation controversy. But, from a strictly objective point 
of view, the German circles interested in civil air transport should 
examine carefully whether some of the steps they themselves are taking, 
serve or harm their own cause. 

The German press is currently reproducing a “Suggestion by Ger- 
man Pilots,” signed about a year ago by numerous German aviators 
shortly after the Berlin Airlift started, and submitted to German, Allied, 
and international offices. It ran as follows : 


** At a time when two-and-a-half million Berliners are in dire straits, 
we submit the present proposal which is designed not only to bolster 
the aid currently being offered by the Airlift but simultaneously gua- 
rantees that, in all ‘supra-national emergency conditions,’ human lives 
would be protected and saved. Regardless of the political conditions, 
we consider it our natural duty to make available ourselves and our 
abilities in every instance where help must be accorded and, because 
of geographical circumstances, solely the aircraft can be used as a 
means of transportation. 


“We propose : 


“Within the framework of the German Railways or Postal Services 
there should be formed an emergency air service which would have 
as mission to offer assistance in cases of supra-national’ emergency. 
Under the heading ‘supra-national emergencies’ the following occur- 
rences are understood : 


VOLUME IV — AUGUST, 1949 


A BRIEF HISTORY OF BERLIN’S TEMPELHOF : 

October 8th, 1923 : A parade ground of the Kaiser’s day has become an airport. Hangar, 
administration and terminal buildings are of wood. 

1934 : Meadows and fields have been transformed into a modern aerodrome. 

1949: American Airlift transports being unloaded. 
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On May 29th, 1949. when Pan American Airways arrived at Frankfurt’s Khein-Main base with the Stratocruiser Mayflower, 


1. Danger of starvation arising because of 


technical setbacks or the restriction of 
transport ways and means. 

2. Assistance in the event of natural catas- 
trophes of all kinds (floods, earthquakes, 
avalanches, shipwrecks, etc.). 

3. Health services (epidemics, pest control, 
rapid transportation of invalids and medi- 
caments). 

4. Operations in the public interest (meteoro- 
logical services, etc.). 

(Details follow here.) 

‘Organisation : 

Railways or Post Office 

in co-operation with Transport Ministries. 

Aircraft : Acquisition of surplus aircraft 

from the Occupational Powers on a lend- 


1. Administration : 


N 


lease basis. 

3. Operation: The necessity for assistance 
missions would be signalled by the res- 
ponsible government offices ; co-operation 
with international civil aviation agencies 
on matters of air traffic control. 

4. Personnel: Voluntary recruiting. Exa- 
mination by an international commission. 
No fixed working conditions but enlist- 
ment of personnel when the need arises. 
Exception : Meteorological service. 


**We consider it our duty to point out this 
possibility which would help to overcome the 
present temporary emergency situation. In 
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the age of technology it becomes a human duty 


to put into action every available means of 


assisting human welfare, regardless of national 
frontiers, race, religion, or political leaning. 

*«We call upon the world’s feeling of respon- 
sibility and ask that this proposal be subjected 
to serious examination. We would be grateful 
for a rapid, objective criticism thereof.” 

The answer from the Headquarters of the 
British Military Governor was as brief as it 


was unambiguous : 


Pheir interest has not waned : Germans looking at the 


aircraft at Khein-Main. 





INTERISCHAVIA 





50.000 Germans crowded the airport. 


Central Secretariat, Headquarters, 
Control Commission for Germany, 


Berlin, Board 2 


I am directed to acknowledge your letter of 


July 23rd addressed to General Sir Brian 
Robertson Bt., the Military Governor. 

I am to thank you and to say that the 
proceeding you suggest would be contrary to 
existing law. 

I am, Sir, 
Your obedient! servant, 


ki. C. Fillingham, Colonel 
Deputy Chief Secretary. 


Is it not clear to you why this answer was 
couched in these terms and could not have 
Nobody minds if the 


Germans discuss their civil aviation problem 


read any other way ? 
in public. They have every right to do so, 
and it is even necessary that they come out 
with their ideas. But when the Allies hear of 
an “emergency air service” for operating 
against “earthquakes,” “avalanches” and even- 
tually against locust invasions, they are un- 
pleasantly reminded of those “heavy light- 
planes” and certain organisations of the 30s 
which, in civilian guise, did their share in the 
training of the Luftwaffe units required later. 

Germany will resume civil aviation services 
again one day. But proposals such as the 
one described here are the best way of con- 
siderably delaying that day. 
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, years after the Wright brothers 
flew, the airplane was discovered. 

This in an historic fact. 

Anyone on Hollywood Boulevard will 
confirm it. 

Yes, exactly twenty years after 1903 and 
Kitty Hawk the fabulous California motion 
picture industry did an astonished ‘double 
take.” 

With celluloid as a catalyst, the most unbe- 
lievable structure of wood, wire and cloth 
could be transmuted into pure gold—as long 
as it had wings. 

It was almost too good to be true. 

It was as dramatic as a prospector kicking 
a rock out of his path and discovering it to be 
a mother lode nugget. 

It was as colossal as the “discovery” of the 
feminine leg ! 

A brand new motion picture “property” 
which could be depended upon to produce, 
year in and year out, an endless flow of box- 
office dollars ! 


| 


Author explains that this indoor movie set with painted landscape is more realistic than the real thing. 


Gpott Mine othe Sey 


BY SCHOLER BANGS, LOS ANGELES 


A quarter-billion-dollar gold mine glittering 
in the bright blue California sky ! 

A Golconda which seemed too good to 
be true when film producer Jesse L. Lasky 
made the discovery strike in 1924 ! 

Hollywood held its breath when Lasky 
poured $300,000 into A/r Mail, a spine- 
chiller of the first transcontinental air mail 
flights, and then sat back to watch more than 
a million dollars shower back upon him from 
box-offices throughout the country. 

Notorious for their impetuous gambles, 
Lasky’s astonished fellow producers couldn’t 
bring themselves to the belief that something 
new had been added, the ‘aviation movie,” 
any more than they could believe that the 
airplane was here to stay. Lasky simply was 
lucky. Air mail pioneering, triggered by a 
Congressional appropriation in 1921, was 
Lasky’s Avr Mail hit the 
theatres in the wake of two years of free 


front-page news. 


publicity. He couldn’t have missed ! 
What Lasky had discovered in Air Mail 


was a new means for satisfying the average 
movie-goer’s zest for dangerous adventure 
combined with unabashed satisfaction of his 
Roman-holiday appetite. He rode the night 
mail with Death fingering the controls. He 
watched from the sidelines as planes crashed 
and flames reached toward their luckless victims. 
And he could go out of the theatre virtuously 
telling himself that he had realised from the 
start that all the horror was pure hokum. 

Lasky must have known. 

While others hesitated, he went into action. 
This time with blue chips. By the time the 
first air epic was ready for the theatres in 
1926, he had spent $2,000,000. 

Wings, with its military background, its 
beautiful and authentic sky shots, its realistic 
crashing of planes right and left, rang the 
bell as a “stupendous” production. Its direct- 
or, William Wellman, had been a World 
War I flyer, and the picture’s flight sequences 
showed it. The picture proved to be a spring- 
board for future stars--Clara Bow, Buddy 
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Studios have a taboo against photos such as this. showing an airplane suspended inside @ studio and ready for a flurry of wind-machine-driven cornflakes to simulate flight 


through a snowstorm. 


Rogers, Gary Cooper and Richard Arlen. It 
ran two hours as a road show, with a one- 
hour cut version for general consumption. 

Lasky told me the other day that this second 
venture in an air movie brought, for the 
$2,000,000 invested, an ultimate return of 
$6,000,000. 
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Don't ask me how I secured this photo! 


“It still stands as the biggest gross that has 
ever been returned by an aviation picture,” 
he said. 

Hollywood still didn’t seem to appreciate 
the significance of what had happened, and 
it was not until 1929 that a more cautiously 
produced aviation show on the Navy, Fiying 
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Fleet, issued from the Metro-Goldwyn-Mayer 
studios. 

Then Howard Hughes appeared on the 
scene, and He/l’s Angels. 

Brash and intent upon outdoing Lasky, 
Hughes poured $3,000,000 of his oil tool 
company fortune into the extravagant and 
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“sound retakes’” as the ‘‘talky” revolution 
struck the film industry, before releasing it 
in 1930. 

Despite its Hell's 
showed signs of becoming a strong money- 


cost, Angels quickly 
maker. 

Hollywood could wait no longer. 

Standing production schedules went into 
the waste basket in the mad scramble to pro- 
duce any kind of a story which could be made 
to sprout: wings. 

The airplane as a “movie prop” had arrived, 
more often than not to serve as godsend 
“crutch” for screen plays which otherwise 
would have hobbled into oblivion. 

It is a safe estimate that since He/l’s Angels 
the world’s movie theatres have shown close 
to 150 flying pictures ranging from multi- 
million dollar “gigantic” productions to 
“quickies” pieced together on Hollywood’s 
“Poverty Row” from scraps of film salvaged 
from cutting room floors. 

In the ensuing years probably a hundred 
million dollars has been ventured in air pic- 
tures, good and bad. 

Few studios will disclose their gross take 
from a given picture, but it might not be far 
off to guess that the aviation gold mine has 
yielded considerably more than $250,000,000. 

To their amazement, at times when they 
have come up with air pictures taxing the 
credulity of even the most-willing-to-be-flim- 
flammed fan, it seems that a generous insertion 
of flying scenes plus a crash or two will save 
the most sorry production from becoming a 
“turkey”—a box-office failure. 

In the grand rush to climb aboard the band- 
wagon during the early thirties, and even in 
the waning years of the decade, anything 
went. 

Save for a few producers of Hughes’ calibre, 
and an even smaller number of directors 
having the actual flying experience of Bill 
Wellman, the creators of aviation films seemed 
content to rely upon casual carpenters for the 
designing of the sectional airplane mock-ups 
which would be used for ground close-ups. 


’ 


Model miniatures, used in “process” shots to 
depict airliners battling their way through 
storms and grazing the walls of mountain 
passes, could be expected to go through most 
“unaitplanelike” gyrations. 

Typical of the ““who-the-hell-will-know-the- 
difference”’ filming during the first ten years 
of wholesale production of air pictures are 
cabin sequences showing the grim-faced pilot 
of a South American air freight line at the 
controls of a tri-motor spectacularly immersed 
in a storm. Even though the picture was 
produced in 1939, by which time the industry 
had had nearly ten years in which to absorb 
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lurid war film, and then another million for 





Film studios willingly issue photo close-ups such as 
this, implying that the plane is in the air, even though 
it is likely to be a “prop” cockpit section firmly secured 
in a camera stage cradle on the ground. 





Pre-war photo of air film expert Paul Mantz with 
Amelia Earhart. 
the world flight during which she disappeared. 


He was her technician in planning 


Herald of a new era of “epic” air movies is this $45,000 


wood mock-up of @ “supersonic” rocket plane. Com- 
pleted » few days later it taxied at 85 m.p.h. under 
the thrust of a JATO rocket. Paul Mantz, film technical 


advisor, built it for Warner Bros. 


> on 





the little niceties of what yoes into an airplane, 
the cockpit scene shows a delightful disregard 
for both the airplane structure and the pilot’s 
life. The pilot appears to be not the least 
bit disturbed that he is not wearing a lap belt. 
In fact, no belts are provided |! The top of the 
instrument panel is well above his eye level, 
neatly obscuring forward view: Near the top 
of the panel the throttles are situated well 
beyond his reach. The compass, which will 
guide him through the storm, is handily 
mounted on top of the panel, face tilted up, 
so that the pilot might be able to read it by 
leaving his seat and standing erect in the cabin. 
All very cozy and convincing ! 


For full 


suspension of disbelief, as practised in Holly- 


effect of melodramatic willing 
wood, it is dificult to find an equal to the 
action and plot of an air hostess film which 
made its appearance, and doubtless a profit, 
too, in 1936. 

The studio’s publicity summary of the 
picture says this by way of describing the 
film’s. ‘smashing climax” 

“Then the ex-fancee flies out from New 
York, and on her plane a crazy man breaks 
loose, murders the chief pilot and wounds 


the co-pilot. In order to bring the transport 
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absence of seat belts. 


safely to the ground the boy boards it in mid- 
air by a miracle of skill and courage and 
with the help of the girl.” 

Another air hostess film, so new that it 
has not yet been released, should be encourag- 
ing to all air travellers in its implication that 
if things turn out badly for them in mid 
flight they may expect to see their heroic 
hostess do a dive through a door with her 
trusty parachute. At least, a dramatic high- 
light of the pending release is that of a trainee 
hostess conquering her fear to make her 
training parachute leap. ; 

Fortunately for long-suffering audiences, 
such mesalliances of fact and fancy seem to be 
on the decline as Hollywood now prepares to 
approach its third decade in working the 
aviation gold mine. 

From an entertainment standpoint, one of 
the left-handed blessings of World War II has 


been that so many have flown, if only as 


“Movie prop” cockpits such as this, used in a 1939 film, made flyers squirm. Note position of throttles and compaas ; 


bucket seat passengers being ferried from one 
theatre of operations to another. No longer 
can Hollywood depend upon a completely 
naive audience. In their viewing of air shows, 
today’s audiences are likely to display knowing 
criticism of the unbelievable and to develop 
a disconcertingly nasty flair for staying away 
in droves. 

As a result, producers and directors alike 
are displaying, with only a few exceptions 
which are throwbacks of habit, a lively interest 
in making their air-show plots and airplane 
props hew reasonably close to the possible 
if not factual. 

In this they have ardent cooperation from 
many fronts. 

Plots from World War I have barely been 
scratched, and with the armed services a 
dominant influence in the filming of military 
flying sequences, the pressure is strong for 


accuracy. 


Pure hokum was this “Antarctic Expedition” crash scene filmed in 1931 upon an iey landscape of cornflakes: and 


salt. 
























The producer who calls for the carpentering 
of an airplane mock-up is very likely to find 
that the construction crew includes those who 
were building real airplanes during the war. 
The author of the script, if he wasn’t a wartime 
flyer, can be sure that readers who were “there” 
will catch discrepancies in his dialogue and 
plot development. 

Today no air picture which is above the 
“Poverty Row” class goes into production 
without expert technical advice from aviation 
specialists who are at the director’s side during 
the shooting of every air sequence scene and 
who sit through each day’s “rushes” of the 
previous day’s filming. 

Competing with such technical perfection 
as that established by the famous B-17 bomber 
documentary film Memphis Belle, produced by 
U.S. Air Force and released through Para- 
mount, and the zoth Century-Fox Oscar- 
winning Navy documentary, Fighting Lady, 
the studios indicate that they can ill afford to 
risk any pre-war inaccuracies in their studio- 
originated films. 

Five-figure sums may be budgeted for the 
employment of a technical consultant for a 
single air picture, and the “expert” so employed 
must be as good as his fee. 

Col. Clarence A. Shoop, director of field 
service and flight testing for Hughes Aircraft 
Company, is constantly in demand by film 
studios which have air films in production, 
and he has an uncanny, and valuable, knack 
for spotting the “bugs” which are likely to 
appear, as pesky as Gremlins, in the day’s 
work. He is one of the best of Hollywood’s 
expert fault-finders, having been Air Force 
P-38 procurement director at Lockheed early 
in the war, then commanding officer of the 
7th Photo which 
covered the channel coast for the invasion of 
Europe from Britain, and finally commanding 
officer of Muroc Air Base during the testing 
of new jet fighters at the close of the war just 


Reconnaissance Group 


before he joined Hughes. 
Warner Bros. Studio has quietly been con- 
those Orville Wright 


intimately during his lifetime—assembling a 


tacting who knew 
stable of potential consultants who will be 
employed if the studio finally decides to do a 
long-planned picture on the Wright brothers. 

Currently, Warner is using Paul Mantz, 
veteran motion picture stunt pilot, to “expert” 
the first of the film industrv’s series of inevit- 
able supersonic aircraft pictures. 

The Warner picture, Chain Lightning, will 
dramatise an aircraft manufacturer’s produc- 
tion and testing of a mew supersonic fighter. 
Usually cooperative, the armed services could 
not quite bring themselves to releasing to the 
studio action shots of their own supersonic 
fighters, which are under high security classi- 


VOLUME IV AUGUST, 1949 














































































fication. So Mantz, who operates a charter 
air service in addition to his motion picture 
work, was commissioned to build a $45,000 
working “mock-up” of a realistic swept-wing 
A 1,000-lb.-thrust 
JATO rocket installed in the tail gave it 


realistic power for its simulated take-off run 


supersonic rocket plane. 


on a Mojave Desert dry lake, and a tail para- 
chute was released as an authentic parachute 
brake for the landing roll shots. 

There is a nice difference, as Mantz sees it, 
between the improbable fakery of the second- 
rate air films of the Thirties and the trick 
shots which are required to produce authen- 
ticated scenes that otherwise would be un- 
obtainable. 

Discussing his rdle of technical advisor on 
the supersonic film, Mantz told me : 

“In planning the flight action for the picture, 
as well as the design of the plane, we went far 
beyond my own experience, although I had 
flown the P-80 when it was still a top secret. 
We called upon Lockheed, North American, 
and Bell aircraft companies for all the informa- 
tion they could give us about high-speed 
airplane designs and flight conditions at 
60,000 feet, where this airplane is supposed to 
be flying in its tests.” 

Earlier this summer Mantz received a rush 
call from 20th Century-Fox to fly to Florida 
and help lend authenticity to the filming of 
12 O'Clock High, a documentary drama of 
Eighth Air Force bomber action in England. 
The script called for the belly landing of a 
crippled B-17 between two tents. The director 
refused to fake it by using the conventional 
trick shot of a model bomber guided by wires 
into a landing between miniature tents on a 
It had to be the ‘‘real thing,” 
The studio did 
not have an unlimited supply of B-17s to 


midget stage. 
which presented a problem. 


crash until the perfect landing might be made. 


Honest effort was displayed by Columbia Pictures in building this model of an 1883 
John J. Montgomery glider for Gallant Journey, filmed in 1946. 
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An 
to imply that the darlings will take to their ‘chutes 


Horrors ! “air hostess” 


film not yet released seems 


when the going gets rough. 


Thus Mantz. They wanted him, for an 
attractive fee of course, to land the bomber 
with engines dead squarely between the tents. 
He did, his dead propellers digging into the 
ground exactly 75 feet before the fuselage 
whumped the dirt between the tents. 

The bomber landing was made at Ozark 
Field, Alabama, although most of the shooting, 
which will appear as an air base in England, 
was done at Eglin Field, Florida, where a 
complete English village and authentic air 
base was built. 

While this is about as costly a way of striving 
for an elusive aura of authenticity as one can 
imagine, it is not done purely to enable a 
studio to wear a halo and bray. 

You can be assured that if the same effects 
could be gained by building a miniature set 
for $100,000, the economy-conscious studio 


would do it rather than spend $500,000 on 


No faking here! Runaway 


as realistic in this instance. 


full-scale location shots. The little flaws in a 
faked miniature “location,” giving the audience 
the that 


wrong, might result in a distinct drop in box- 


dissatisfied sense something was 


office expectancy. By spending the _half- 
million dollars, and accomplishing — stark 
realism, the picture might boost its box-office 
return by a full million dollars. 

This is not meant to infer that, in the future 
air films you see, the studios will be giving 
you life-in-the-raw portrayals of action in real 
airplanes flying high in a real sky. 

In Chain Lightning one adventurous sequence 
will show, if it survives final editing in the 
cutting room, a bomber crew in excited radio 
conversation in the cockpit while flying 
through a storm with the wings rapidly icing. 
The day before writing this I watched the 
scene being shot on a darkened stage in a 
studio building. A mass of lights, micro- 
phones, wind machines and artificial cloud 
generators surrounded the mock-up of@the 
forward portion of a bomber fuselage, with 
one side removed to give the camera a straight 


shot of the When the 
ordered “It’s a take’’ the control cabin scene 


interior. director 
was as realistic as one might wish, and the 
puffs of chemical vapour clouds slashing at 
the windshield glass as accurate as if the plane 
were churning through a layer of cumulus. 
A tribute to enlightened fakery—-the throttles 
were where they should have been, and so was 
the compass ; and the crew wore safety belts ! 

Such a scene would have been impossible 
to shoot, with a camera looking in from 
outside the cockpit, in a real bomber flight, 
granting that the clouds would be conveniently 
handy. While the static “bomber” cabin was 
“flying” effectively through its simulated layer 
of icing clouds, the sky above the Warner lot 
the sun 


was a flawless blue, and summer 


scorching. 


airplane sequence in a fil of 1930 decade real as well 







































































To get the crash of a training plane, a studio built this 
elaborate launching ramp to gnide the plane, without 
pilot, to “X marks the spot.” 


An accompanying photograph shows, from 
the filming of an early period air mail drama 
two years ago, a hangar with a plane in the 
foreground, and an open field beyond, leading 
to a distant line of trees. Look closely and 
you will see that the “props” are all contained 
within a studio building, with the receding 
landscape painted on a gigantic canvas com- 
pletely covering two walls of the huge indoor 


> 


“‘stage.”” With such a set-up the studio was 
able to photograph, over a period of several 
days, a series of scenes covering a brief period 
Had a “real thing” 


out-of-doors location been used, with several 


of time in the picture. 


days spent in first filming and retakes, the 
audience would have seen clouds (if any) 
dancing wildly about in the sky during the 
few seconds that the scenes flashed upon the 
screen, and an outcry of “Fake !”* undoubtedly 
would have arisen. A case of the faked scene 
being more real than a real one ! 

In the cavernous interior of an adjoining 
indoor stage I saw the mail plane, an authentic 
Pitcairn and chief “prop”? of the picture, 
readied for its supposed flight through snow 
and clouds while groping for a landing at 
It was suspended high above the 
floor upon a steel tube run through the tail 
the length of the fuselage. Against an appro- 
priately painted backdrop it was ready for the 


Newark. 
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Studio wanted realism for the one-wheel crash landing 
of plane after “student’’ wiped oft half of landing gear. 
The chore was all in day's work for film flyer Paul Mantz. 


lights and the wind machines which would 
blow upon it blinding clouds of breakfast 
cereal cornflakes—the movies’ perfect substi- 
tute for flying snow. Again, it would have 
been impossible to take such storm sequences 
‘tin the raw” with any satisfying degree of 
realism. 

Unfortunately, from the viewpoint of one 
who believes that complete unveiling of the 
mysteries of Hollywood might result in excel- 
lent free advertising and customer interest, the 
studios are as sensitive as a hangnail on the 
subject of trick camera shots. 

Properly introduced by someone who knows 
someone’ who knows the secretary of the 
producer, a Hollywood visitor stands a very 
good chance of seeing the filming of an 
“aviation epic” as long as the shooting covers 
straight-forward scenes. The airline president 
at his desk and making like an airline president. 
The heroine executing a tender love scene 
with her bemedalled war hero before a roaring 
fireplace. 

But let a trick shot sequence be in produc- 
tion, such as those just described, and the 
“No Visitors” order goes to the guards at 
the studio gates. 

It seems to be a psychological holdover 
from the decade of the deadly ’Thirties, when 
studios faked indiscriminately and did their 


Film flyers have to have steady nerves when the soript orders flight through a hangar. 


INTERISZOAVIA 





best to convince the ultimate consumers that 
every scene was bottled in bond. Too, some 
of the fake stage shots were pretty pathetic, 
and there was good reason for the studio to 
want to keep them from the eyes of visitors. 

Even today, with trick shots attaining a high 
level of probability, the rule is persistent that 
studio publicity offices refuse to issue photos 
disclosing mechanics of the stagecraft. A 
close-up of the pilot-hero at the controls of 
his airplane in a storm sequence is permissible. 
A photo showing that the cockpit is only a 
dummy portion of an airplane, or one showing 
the plane cradled in stage supports, is taboo. 

Few people realise that the studios have 
spent millions, over a period of years, building 
up against future demands, in the accumulation 
of aircraft “props.” 

Mantz maintains, for rental to studios, a 
collection of fifty airplanes, including a collec- 
tor’s dream of flyable fighters of World War I. 

Tucked away on one major studio’s lot is 
a detailed B-17 mock-up built by Mantz, and 
never used. 

Warner Bros. is holding, against the time 
when a script will call for it, an elaborate 
Constellation mock-up built with Lockheed’s 
assistance. 

One of the most intricate of studio airplane 
mock-ups is that of a DC-3. It can be made 
to come apart in sections, exposing to camera 
view whatever interior section of the airplane 
is required. So far, no studio has attempted 
construction of a full-scale DC-6 mock-up, 
although M-G-M has complete plans for the 
project. However, several studios have rented 
from a smaller film company its six-seat 
section of a DC-6 interior. 

One studio was preparing last Spring to 
do a picture which would have called for the 
construction of a number of passenger trans- 
ports—in varying stages of complete and 
sudden destruction. The film was to have 
been titled A/r Crash, its dramatic sequences 
built around C.A.A. airline accident reports. 
Airlines and aircraft manufacturers alike were 
up in arms over the prospect, and raised such 
a furore of protest that the studio has shelved 
the story. 

In due deference to the studios, it must be 
admitted that if they don’t care to have visitors 
wandering about when their trick-shot aviation 
“props” are in view, that is strictly their 
business. 

After all, whose gold mine is it ? 

In fact, as the “props” become more real 
than the real thing it might be more fun if the 
mystery is perpetuated, and one is permitted 
a pleasant little game of “‘true or false” as the 
planes careen across the screen in episodes 
between the hero’s protestations of unquench- 
able and passionate love. 
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We refer to missiles as “ guided ” if their 
motion is voluntarily influenced by an out- 
side controller. The guidance of a missile 
by a pilot carried therein consequently does 
not belong to the subject of this article ; 
nor do fully-automatic control methods 
working with built-in gyros and velocity 
regulators, as were incorporated in the 
V-2 rocket,! described in the June, 1947, 
issue of this magazine by Mr. Erdmann. 
Likewise excluded are missiles which are 
guided towards their destination by homing 
devices.? 

* 


The anti-aircraft gunner must hope that 
the enemy aircraft will do him the favour 
of flying along a straight path at even speed 
for at least as long as the projectile has hit it. 
Only on this assumption can he aim with 
a certain “angle of lead,” thus at a point 
ahead of the target. 

This method is only applicable when the 
range is short. Pilots flying at high altitudes 
need only to move the stick when they see 
a flash below, in order to be at a totally 
different spot in the sky by the time the 
projectile has arrived after ten or twenty 
seconds. Even at extremely high projectile 
velocities and with the most ingenious of 
aiming devices, eventual hits can be but 
lucky ones. The German heavy anti-aircraft 
artillery, for example, averaged only one 
hit in 50,000 shots fired against British 
bombers. 

Farsighted artillerists and rocket spe- 
cialists anticipated this soon after World 
War I, and accordingly pointed out the need 
for missiles which could be guided towards 
a target; at that time only rockets with 
stabilising fins and movable control sur- 
faces could be considered. Nowadays we 
could also employ missiles powered with 
airstream reaction motors which, like the V-1, 
turbojet and ram-jet, take their oxygen from 
the atmosphere. But for A.A. missiles, which 


After the ignition the trajectory of the V-2 could no longer 
be influenced. The only remaining possibility was to install a cut- 
combustion control enabling the missile to be brought down pre- 
maturely if it was seen to be travelling incorrectly. 


* Homing devices use acoustic or electronic (radio, light, infra- 
red, etc.) waves emanating from the enemy aircraft in order to 
guide the missile towards this target. They include equipment 
responding to the heat waves emitted by engine exhausts, causing 
the missile to be guided towards this source of infra-red rays. Some 
devices are equipped with optical cells and use the aircraft's 
reflections of the A.A. searchlight ; but such missiles could also 
take their bearings on flares or even the moon. Others respond 
to certain noises, ¢.g., from the propeller or the wings, or are 
guided by ultra-short waves reflected by the aircraft if it is beamed 
with such waves, 5 
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Planetenraumen—‘ By Rocket to Interplanetary 
Space” (1923)—and Wege zur Raumschiffahrt 

—“ Roads to Spaceship 
55-year-old mathematician and physicist Pro- extreme velocities, altitudes and ranges. During the last war Professor 
Oberth first did research on certain details of the V-2 (e.g., its propellant 
pumps) and was later concerned with the development of guided anti- 
modern rocket engineering and future space aircraft missiles, aspects of which are treated in the present article.—Ed. 


fessor Hermann Oberth, born in Hermannstadt, 
Transylvania, rates as one of the pioneers of 


The Guidance of Rocket Missiles 


By Professor HERMANN OBERTH, Nurnberg 


Since the publication of his Die Rakete zu den travel. In 1928/29, as technical adviser to Fritz Lang, UFA Film Co’s 
director of the film Die Frau im Mond (“ The Girl in the Moon”), he 
conducted his first practical experiments with liquid-propellant rockets, 


Travel” (1929)—the which have since ousted powder rockets and made possible the present 


can hardly be used over ranges of more 
than 50 kilometres, these would probably 
be too expensive, especially as_ several 
hundred missiles would have to be in stock 
at each point requiring defence. 


Beam guidance 


It was suggested as early as 1925 that the 
enemy aircraft be tracked with a searchlight, 
and a rocket with selenium cells fitted to 
its four control surfaces guided along the 
searchlight’s beam. If the rocket deviated 
from the centre of the beam, the selenium 
cells would be illuminated with different 
intensity and could, via transmission sys- 
tems, act on the control surfaces in such a 
way as to return the rocket to the centre 
of the beam. 

Provided the beam could be directed 
constantly on the enemy aircraft, the rocket 
was bound to score a hit, no matter what 
manceuvres the pilot chose to make. With 
the introduction of radar warning systems, 
the idea arose of replacing the rocket’s 
selenium cells with ultra-short-wave antenne. 

An ordinary radio-wave beam (Fig. 1) 
reveals in its centre only very slight differ- 
ences of intensity, so that it would not pro- 
vide a suitable means of accurately guiding 
a rocket sensitive to intensity differences. 
Use was consequently made of radio-wave 
arrays, which reveal the intensity variation 
shown in Fig. 2. To this end, one tip of a 
dipole antenna * was fixed at the focal point 
of a concave mirror made of wire net, and 
the other tip rotated at about 6,000 r.p.m. 
perpendicularly to the mirror’s axis (Fig. 3). 
This produced a sharp decrease in intensity 
in the centre, which could be used for guiding 
the rocket missile ; and all that was neces- 
sary now was to keep the invading aircraft 
in the centre of the beam by means of the 
radar equipment. 

Fig. 4 shows one of these remote control 
systems foreseen for use in conjunction with 
the Wasserfall (“ Waterfall”) supersonic 
A.A. rocket developed as the V-3 at the 
German rocket research centre in Peene- 
miinde. The radar set, known as a Wiirz- 
burg-Riese (“ Wiirzburg Giant”), remains 
constantly focussed on the invading air- 
craft and, by means of the device shown in 


*Dipoles are short rod-antenne, fed in the middle, mostly 
with thickened tips, which transmit or receive only correspondingly 
short waves (total antenna length half wave length). 
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Figs. 1 and 2: A single vadio-wave array (left) 
features only slight intensity variation. To be 
useful for guiding missiles a radio beam must 
show sharp differences of intensity (right). 








Fig. 3, simultaneously transmits a guiding 
beam shaped according to Fig. 2. The rocket 
should take off from a launching post located 
between the radar set and the attacking 
aircraft, approximately on a straight line, 
and curve into the beam. Due to the low 
velocity shortly after the launching, the 
centrifugal forces remain within bearable 
limits despite the high initial weight. In 
the beginning the enemy would fly at a 
considerably greater distance away from 
the radar set than the rocket, so that even 
large evasive manoeuvres would require but 
slight curvatures of the rocket trajectory. 
During the final phase of the encounter, 
when the enemy aircraft may be expected 
to execute sharp evasive manoeuvres and, 
moreover, both the aircraft and the rocket 
are nearly the same distance away from the 
radar set, it was foreseen that the rocket 
control should be switched over to a homing 
device. This phase is indicated in Fig. 4 
by a dotted line. It follows that, at this 


Fig. 3 : System of a beam transmitter for guiding 
vockets, with rotating dipole and _ parabolic 
reflector. 
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Fig. 4; System of a vadar-type beam guidance 
control. 


point, sharp trajectory curves are demanded 
of the rocket, incurring correspondingly 
sharp centrifugal accelerations in view of 
the missile’s high velocity (the Wasser/all 
attained about 2.5 times sonic speed) ; but 
by this time the rocket weight will have 
sunk to a fraction of the initial weight owing 
to the propellant consumption, so that the 
loads on the control surfaces and the rocket 
remain within controllable limits. 

Fig. 5 shows the basic arrangement of the 
receiving’ antenne of an A.A. rocket with 


zs 








t 
Fig. 5: Disposition of the receiving antennae 
of a crossed-wing A.A. rocket missile. 


crossed wings. Antenne 1’ to 4’ are located 
on the trailing edges of the four wings, as 
far out as possible. In some systems they 
were situated at the tips of the control 
surfaces, but for flight and radio-technical 
reasons it is better to have them on the 
wings. Each antenna is coupled to an 
oscillatory circuit whose currents are ampli- 
fied, rectified, and made to act via relays 
(mostly gas-driven pistons) on the control 
surfaces. For example, if antenna 1’ alone 
is influenced, then control surfaces 5 and 6 





will deflect left, causing the rocket axis to 
turn left ; accordingly, if antenna 3’ alone 
is influenced, the rocket will turn right. 
Antenne 2’ and 4’ work on control surfaces 
6 and 8, whereby each antenna similarly 
endeavours to make the rocket axis turn 
away from its side. 

As long as the rocket stays in the centre 
of the beam, all antennz are influenced to 
the same extent and the rocket travels 
straight ahead. But if it deviates a little 
from the centre, the antenna located further 
outwards will, as shown in Fig. 2, be in- 
fluenced more strongly, causing the rocket 
to return to the beam’s centre. 


Command control 


Another method of guiding missiles by 
means of radio waves is what we shall call 
the command control. This involves re- 
ception by the rocket missile of certain radio 
signals which give rise to certain manceuvres. 
It has been found that modulated contin- 
uous waves are best for this purpose. They 
are radioed to the rocket from the ground 
station via one or more transmitters accord- 
ing to the impulses generated by moving 
a control stick at the guiding post. 

Each rocket is made to answer only to a 
given carrier frequency, in order that several 
missiles may be guided simultaneously and 
independently. Thus it bears an inscription 
showing the carrier frequency to which the 
command transmitter must be tuned. 

Fig. 7 shows the principle of a two-man 
command system for combating visible 
opponents, which works with a telescope and 
a range-finder. The gunner on the left (A) 
manipulates the handlebar (1) to keep the 
enemy aircraft in the sighting device (4) 
which consists of a telescope and crossed- 
hair sights for rough aiming. Turning the 
handlebar causes the telescope to turn also, 
and a chain drive transmits these move- 
ments to the range-finder (5) in front of 
the gunner on the right (B); pushing and 
pulling the handlebar moves the optical 
devices in elevation, so that these can con- 
sequently be pointed at any desired angle, 
even vertically upwards. The accompany- 
ing illustration, meanwhile, shows them in 
horizontal and central position. For roughly 
positioning the frame there are four elec- 
trical push-button contacts on the handle- 
bar shaft, which are actuated with the left 
thumb and occasion right or left turns of 


Fig. 6 : The “ Wasserfall” supersonic A.A. missile, which was launched vertically and powered by 
a BMW bi-propellant rocket motor, measured 7.8 metres in length, 2.5 metres in maximum span, 


and had a fuelled weight of about 4 tonnes. 


Crossed wings of bi-convex section and very large sta- 


bilising fins and control surfaces assured perfect stability at subsonic, sonic and supersonic velocities. 
Designed to travel at 2,000 to 3,000 kms./hr. and attack at altitudes between 5 and 15 kms, its range 
of action was up to 50 kms. (Another rocket A.A. missile with a homing device, the subsonic “ Enzian,” 


was being developed for lower-altitude targets.) 
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Two-man command system for combat- 
It is shown here in hori- 

Gunner A keeps the 
target in the sighting device, gunner B controls 


rig,.7: 
ing visible opponents. 
zontal, central position. 


the A.A. rocket. All command signals are 


transmitted to the rocket over MCW. 


the entire system (buttons 2) and a raising 
or lowering of its upper section (buttons 3). 
Gunner B controls the rocket by means of 
the control stick (6), initially following its 
trajectory with his naked eye and later with 
the range-finder (5). His duty is to keep 
the rocket in line with the enemy aircraft, 
but not to spot the target. Should he lose 
the rocket, he can unfold the left half of the 
range-finder and use it as a simple telescope 
for his right eye, whereas with his left eye 
he may use a rough sighting device (not 
shown in the diagram). The range-finder 
is necessary for controlling only those missiles 
without contact or proximity fuses (e.g., 
“air mines” or large-size rockets carrying 
smaller detonation or thermite missiles as 
warhead), which have to be made to explode 
at a suitable distance from the target. For 
this purpose there is a release button (8) 
on the control stick, which also transfers an 
audio-modulated radio signal to the rocket, 
causing it to explode. Furthermore, the 
control stick (of the gunner on the right) 
is also equipped with push-buttons (7) for 
adjusting the frame; both optical devices 
can be set higher or lower, according to the 
size of the gunners. 

For combating invisible targets, control 
stands were being developed which presented 
the directional and distance data of the two 
radar sets (for aircraft and rocket) on the 
screen of a cathode-ray tube. The gunner 
followed the movements of the luminous 
pips and, with his control stick, finally made 
them coincide. Two more men operated the 
radar sets for the aircraft and rocket. 


The ground controller manipulates a 
control stick according to how he wants 
the rocket to move: the centre position 
signifies “ straight ahead,” and the deviations 
are split up by the transmitter into two 
components—“ high-low ” and “ right-left.” 
Each of these four commands corresponds 
to a certain modulation, which may be the 
same for all rockets since the carrier fre- 
quency is different. (Nor can it do any harm 
if two radio stations transmit different music- 
al renderings.) But to counteract enemy 
espionage, and resultant jamming of com- 
mand signals, it is advisable to have indi- 
vidual differences in modulation frequency. 
This would compel the enemy at least to 
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carry heavy and complicated 
measuring equipment. 

The greater the stick movement, the 
stronger the modulation. The _high-fre- 
quency, modulated oscillations received by 
the rocket then generate, according to the 
tone or double tone impressed by modul- 
ation, a telephone current which, if of audio 
frequency, could be fed into an earphone 
and heard. But this current is, instead, fed 
to a tone analyser with four oscillatory cir- 
cuits whose frequencies correspond to the 
command modulations. The oscillatory cir- 
cuits are coupled with the telephone current 
by induction; the impulses thus received 
are amplified and rectified and finally fed 
to the control-surface relays. For com- 
pleteness’ sake it should be mentioned that 
there also existed the so-called “ black- 
white ” control, in which the control sur- 
faces were constantly deflected to a maxi- 
mum on both sides. Systems in which the 
ground controller himself instigated this, 
and had to move a control stick to and fro, 
were not satisfactory, but Henrici achieved 
good results with the Henschel Hs 117 
Schmetterling (“ Butterfly”) rocket missile 
equipped with his “ Ticktack ” control sys- 
tem (Fig. 8). Here the control surfaces were 
deflected automatically, continuously and 
in rapid alternation in both directions to the 
maximum, so that the rocket normally 
travelled straight ahead. If it had to curve, 
the appropriate control surface stayed a 
little longer on one side than on the other. 
A suitable mechanism caused—according to 
the position of the ground control stick 
the commands to be transmitted correctly 
to the control surfaces. The advantage of 
the “black-white” control is that the 
rocket-borne guiding components are simple, 
whereas it does not matter if the transmit- 
ting devices are somewhat more complicated. 
Nevertheless, a steady-motion control seems 
to be more advantageous. 

Whether the missile will obey these orders 
correctly is a question apart. If it has 
turned about its longitudinal axis—e.g., 
through 90 deg. to the right, as shown in 
Fig. 9—the commands will not correspond 
to its new attitude ; for example, the com- 
mand “ high” will send it to the right and 
the command “ right ” will cause it to fly 
downwards. If it turned through a full 
180 deg., it would carry out manceuvres 
exactly opposite to those commanded. Com- 
mand-controlled rockets were consequently 
often fitted with devices to prevent turns 
about the axis. They had either two aero- 


, 


Fig. 8 : The Henschel Hs 117 “ Schmetterling ” 
subsonic A.A. missile, powered with a_ bi- 
propellant rocket motor, hada wing span of about 
2 metres, a length of 4 metres, and a fuelled weight 
of 450 kgs. It was launched from a vamp with 
the aid of two powder rockets (jettisoned after 
the take-off) and attained velocities around 900 
kms./hy. The thrust lines of the take-off rockets 
pointed towards the centre of gravity. 
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Fig. 11 : The switch-over drum of the HB-L 59 anti-aircraft rocket distributed the arriving signals 
to the appropriate control surfaces. Its longitudinal axis (4-4) lay parallel to the rocket’s axis, whilst 
the two counter-turning gyros (like a gyro compass) assured the heading stability of the drum’s trans- 


versal axis. 


Fig. 9: Special steps have to be taken to switch 
over the ground command signals, which are 


issued in accordance with a terrestrial system 
of coordinates, to the vocket’s coordinate axes. 


plane-type wings of high aspect ratio or 
crossed wings as shown in Fig. 5, with gyros 
to keep one wing pair always vertical. My 
own opinion is that both these measures 
are unsuitable for A.A. rocket missiles.4 
It is better if the rocket is equipped with 
two stub-wings having dihedral. Then it will 
always turn in such a manner that the two 
wings take up the entire tangential force. 
Nevertheless every command-controlled two- 
winged rocket needs to have a gyro-switch 
device so that the commands can be fed 
to the appropriately located control surfaces. 
Towards the end of the war I developed 
an A.A. rocket of my own design, though 
it was never put into service (Fig. 10). My 
design provided for two wings which, despite 
pronounced dihedral, were nevertheless 35 
per cent. lighter than equally strong crossed 
wings. For switching over the commands 
there was a drum (Fig. 11), which I am dis- 
closing here for the first time. It consisted 
of a lower part (1) and a lid (2), both manu- 
factured from an easily deflagrated plastic 
compound which would explode with the 
rocket, or, if the rocket carried no explosive 


*An A.A. rocket missile must be equally manceuvrable in all 
directions. This is not the case in types designed along the same 
lines as aeroplanes. Crossed wings, on the other hand, furnish 
greater drag, make the missile bulky, increase the deadweight and 
complicate storage. It would, of course, be possible to adapt a 
pair of detachable or folding wings, but that signifies a loss of time 
and a structural complication. 


charge, would burn to ash once the rocket 
had accomplished its mission, thus prevent- 
ing heavy pieces from falling to earth and 
doing damage. The gyro rotors were also 
made from a similar, though heavier, mate- 
rial. Parts (1) and (2) of the drum were held 
together by four bolts (3) ; at both ends of 
(1) there were two pins (4) mounted on 
ball-bearings (5), their points supported by 
agate bearings (6). Furthermore, there were 
two identical but counter-rotating gyros (7) 
built in, which were maintained in place by 
two frames (8). The rotational axles of 
these frames (9) lay horizontal and ran in 
ball-bearings (10), whilst their tips were also 
supported by agate bearings (11). Thanks 
to this mounting of the gyro, the drum axis 
could assume any attitude. 

I provided two counter:rotating gyros 
because the rocket does not maintain its 
initial flight path and the gyros consequently 
do not stay parallel to the axis of the drum. 
The gyros have to be spun before the rocket 
is launched, after which they run out; in 
doing so, they rub against their bearings. 
A single gyro would unquestionably twist 
the drum if it were at an angle to the axis 
of the drum. The simplest remedy therefore 
is provided by two equally heavy, syn- 
chronised, counter-rotating gyros. In each 
gyro rotor, itself non-magnetic, there is a 
magnetised steel rod (12) which executes 
the following important functions : 


a) If the bearings of one gyro turn out to 
be superior to those of the other, thereby 
causing it to tend to turn faster than the 
other, the magnetic rod pulls the second 
gyro back—or is held by this—and thus 
assures continued synchronised rotation. 


b) The magnetic rods continually tend to 
pull the gyros in such a way that the 
drum’s axis coincides with the gyro 
planes. Although the force exerted is 
very slight, they do succeed, after a few 


Fig. 10 : The HB-L 59 anti-aircraft rocket had two stub-wings forming an angle of 120 deg. A gyro- 
stabilised drum was used for switching over the MCW signals. 
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seconds, in doing this, as the gyros’ 
axles cannot move away. The control 
is thereby facilitated and it becomes 
possible to combat even an enemy air- 
craft flying directly above the head of 
the rocket controller. 


As already explained, the audio-modulated 
commands generate two D.C. circuits. The 
one guides the missile (according to the 
direction of flow) towards the left or right ; 
the other upwards or downwards. The 
tensions are directly proportional to the 
strength of the command signals; each 
impulse passes through two contact brushes 
(13) to contact rings (14) around the drum ; 
these contact rings are each coupled with 
one of four crescent-shaped blades (15) 
fastened to either side of the supporting 
ring (16). Each of these blades spans 
179 deg., thus leaving a slight gap between 
their tips. Thus isolated from each other, 
they are charged up to a potential that is 
directly proportional to the command signal. 
Their outer edges are circular, whilst the 
inner edges are shaped so that a contact 
picks up a current which is proportional 
to the sine of its angle relative to the blade- 
isolating gap. The contacts finally lead the 
current to the relays of the individual con- 
trol surfaces; the number and position of 
these contacts depends on the configuration 
of the control surfaces. 

In conclusion I would like to add that 
my rocket also carried a_ target-seeking 
device to counteract disturbing transmis- 
sions of the opponent. This began to function 
as soon as the loads on the antennz exceeded 
a certain maximum and simultaneous but 
contradicting commands came through. At 
that moment the command control was 
broken off and the homing device guided the 
missile direct towards the disturbing trans- 
mitter. 


Criticism 

A comparison of the two guiding methods 
reveals five basic disadvantages of beam 
guidance. Beam-guided missiles would not 
be very effective in a future war. 


a) It is understandable that the beam would 
have to be narrow; otherwise it would 
have to be unfeasibly strong at the edges 
in order to present a utilisable difference 
in intensity in relation to the centre. 
But the narrower the beam, the easier 
it becomes for the “ gunner” to lose the 
missile, especially in the excitement of 
following an enemy raider who curves 
sharply. Once the missile has passed 
the point of maximum intensity differ- 
ence it does not return to the centre of 
the beam but turns away completely 
and is difficult to catch again. 

b) In order not to be forced to have a beam 
which is too narrow, one tries to make 
the best of a small difference in intensity. 
This calls for correspondingly effective 
and sensitive receiving equipment, which 
must be built with care and precision, 
and consequently becomes expensive and 
fragile. This is contrary to the principle 
of A.A. missiles, which must be above 
all cheap. 

c) The opponent would need only to strew 
metal foil or the like in the guiding beam 
in order to render this mode of control 
ineffective. We can safely assume that 
a future air battle would begin with such 
a stréwing of metallic particles and 
flares. It would be even better if a 
defender began by fouling his own airspace 
in this manner, in order to prevent his 
opponent from operating target-seeking 
devices against A.A. missiles. It is fairly 
certain that, in a future war, target- 
seeking projectiles would also be launched 


Fig. 12 : The NACA two-step interceptor missile, MX-570 “ Tiamat,” taking off at Wallops Island 
test station. Later versions had swept wings in place of the rocket’s four straight wings. 
missile is about 4.5 metres long and weighs nearly 300 kgs. 
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against guided A.A. rockets, whereas 
against supersonic, command-controlled 
rocket missiles of only 300 to 500 milli- 
metres thickness nothing could be done. 


d) In the case of beam guidance there would 
be nothing to prevent the invader from 
realising that he is being “ beamed ” and 
therefore soon discovering the location 
of the transmitter. But the transmitter 
for command-controlled operations could 
relay its signals to several slave trans- 
mitters spread over the terrain, and it 
would not matter if the enemy destroyed 
a number of these. 


e) Finally, command-control could also be 
used for combating ground targets from 
ground firing positions. Beam guidance 
offers less advantages in this respect. 


Prospects 


A few words on the prospects of guided 
rocket missiles are indicated. 

Their primary and most essential field of 
application is doubtlessly the defence against 
enemy aircraft. But they could find no 
less useful employment as a means of com- 
bating tanks, as small anti-tank weapons 
with hollow charges, such as the “ Bazoo- 
ka” and “ Panzerfaust,” would probably 
find no place in a future war. Also, guid- 
ing methods could be applied to bombs, 
propelled or free-falling, to increase the 
accuracy. 

Then, not only battleships but also mer- 
chant vessels could, in a future conflict, 
be equipped with heavy, guided rockets for 
engaging enemy ships and coastal forti- 
fications. 

Last but not least, rockets—notably com- 
mand-controlled types—could be used to 
achieve a peaceful end: transporting mail. 
Experiments with rockets as carriers of 
mail over difficult terrain were made already 
in the years between 1930 and 1933. They 
were unsuccessful, but mainly because rocket 
engineering was then insufficiently advanced. 
Those rockets were landed by parachute 
and could not be aimed with any great 
degree of accuracy. Apart from the fact 
that parachutes were at that time not com- 
pletely reliable, the early rockets were also 
driven far off their course by the wind, 
causing them to fall in such inaccessible 
regions as glacier crevasses, mountain ravines 
or swamps, or else they could be discovered 
and plundered in remote areas. 

Around 1930 there existed devices for 
remotely controlling ships and _ aircraft. 
These had nevertheless the size and weight 
of a nine-valve superhet, whereas the rockets 
were still very small. The rockets have 
meanwhile become large and the radio sets 
small. It therefore appears quite possible 
nowadays that winged rockets could be 
guided by a command-control transmitter 
in the vicinity of the landing area in such a 
way that they would really land where 
we wish them to land; and there seems to 
be no doubt that such experiments with 
mail-carrying rockets, which have incidental- 
ly been resumed lately in the U.S.A., should 
this time be crowned with success. 
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ONERA 


France's Aeronautical Research Organisation 


Because all her organised aeronautical 
research was practically at a_ standstill 
during the last war, France found herself 
far behind other nations at the time of the 
liberation. This was due not only to the fact 
that the factories had been destroyed and 
plundered, but mostly to a lack of funda- 
mental research at a time when aeronautics 
had reached a decisive phase. France had 
therefore no alternative but to have the 
reconstruction of her industrial facilities 
accompanied by an energetic restoration of 
research installations and the personnel that 
goes with them. Finally, on May 3rd, 1946, 
the Office National d’Etudes et de Recherches 
Aéronautiques, popularly abbreviated to 
ONERA, was founded, and has worked 
satisfactorily during its two and a_ half 
years of existence. 

ONERA’s staff now comprises about 450 
scientists and engineers, and more than 
1,000 technicians and general personnel. 
Ingénieur General de |’Air E. Vellay heads 
the entire organisation’ as its Director 
General, and there is a scientific committee 
to assist him. Research is divided among 
five departments: aerodynamics, energy 
and propulsion, materials, strength of struc- 
tures, and physics. The technical manage- 
ment coordinates the work among these 
departments and distributes the means in 
accordance with the programme. A publica- 
tions department collects and prepares the 
necessary technical documentation, edits 
the ONERA releases and publishes a_bi- 
monthly bulletin, La Recherche Aéronau- 
tique. 

Understandably, during the past two and 
a half years, ONERA, besides carrying out 
research proper, had to provide the necessary 
laboratories, test benches and wind tunnels. 
The most remarkable of these facilities is 
undoubtedly the big wind tunnel at Modane. 
Designed by the Germans during the war, 
it was partly constructed at Oetztal, whence 
it was transferred to France. Scheduled to 
go into service in May of 1950, it will have 
110,000 horsepower and a measuring section 
of 8 metres diameter, thus enabling full-size 
aircraft to be accommodated. The Modane 
facilities will also include supersonic wind 
tunnels furnishing speeds up to Mach 8. 
ONERA has already realised a jet-propelled 
carriage running along rails, for aerodynamic 
tests at transonic speeds ; test benches for 
vibration tests and rotating-wing experi- 
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Present constructional stage of the big wind tunnel at Modane, which, when completed, will be one 
of France’s principal centres of aeronautical research. 





The full-scale fin and rudder of the huge SE 2010 
was tested in the Chalais-Meudon wind tunnel. 
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ments ;: a reduced-scale version (2,800 H.P., 
diameter 1 metre) of the Modane main wind 
tunnel; modernisation of existing wind 
tunnels, notably Chalais-Meudon ; installa- 
tion of small supersonic wind tunnels ; 
chemical, metallurgical and physics labo- 
ratories, etc. 

Some of these laboratories and _ test 
benches are already in service ; others will 
be finished soon. France’s financial diffi- 
culties have all the same made themselves 
felt during ONERA’s first years of activity. 
Development and equipment have not kept 
to the desired schedule. 

France has to decide whether she wishes, 
and is able, to posse.s, like other major 
nations, a large and well-equipped organisa- 
tion for aeronautical research. Other coun- 
tries, in their determination to keep pace 
with development in this domain, made 
their decision a long time ago. 


A mock-up of the SE 2400 jet fighter in the 
wind tunnel at Chalais-Meudon. 








In view of the enormous postwar ascend- 
ancy of civil air transport, accompanied by 
the large-scale acquisition of modern high- 
speed airliners for 24 to 40 passengers and 
the construction of numerous airports with 
hard-surface runways, the development of 
twin-engined feeder transports accommodat- 
ing six to twelve passengers has become a 
problem of a primarily economic nature. The 
number of towns interested in feeder opera- 
tions because their municipal airports are 
not capable of handling modern long-range 
transports is constantly decreasing; the 
patronage of big industrial concerns who can 
afford personal transport aircraft for their 
staff, or of air taxi and air ambulance con- 
cerns, is not without limit. Thus a firm which 
nowadays shoulders the risk of building a 
new short-range, light transport aircraft 
must aim at small constructional series and 
cheap manufacturing methods. 

Such considerations have evidently been 
borne in mind by the Italian firm, Societa 
Italiana Aeroplani Idrovolanti (SIAI-Mar- 


chetti), of Sesto Calende, which has turned 
out such a feeder transport for eight to ten 
passengers—the SM.102 “ Veltro’”’ (Grey- 
hound). It is of composite construction, thus 
implying a large amount of skilled manual 
labour but low tooling costs in consequence ; 
sales price and amortisation are reasonable ; 
and, as in all composite structures, repair 
and maintenance costs are kept low. 

The designers did not have the extremely 
long, concrete runways of modern _inter- 
national airports in mind, but the bumpy 
turf surfaces of small, second-class airfields. 
They consequently decided on low wing 
loading (25 Ibs./sq.ft.) and powerful engines. 
Air-cooled twelve-cylinder Ranger SVG 770 
C.1B engines with reduction gearing and 
superchargers, each furnishing 520 H.P. for 
taking off and driving a variable-pitch pro- 
peller (of the firm’s own construction) give 
the fully-loaded “ Veltro’’ a power loading 
of only 10.5 lbs./H.P. at the take-off and 
enable it to operate at small or high-altitude 
airfields. 


Two Ranger engines, each giving 520 H.P. take-off power and driving a SIAI “ Idrovaria” v.p. 
propeller, endow the 10,900-lb. SM.102 with a maximum speed of 220 m.p.h. 
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The SM.102 “Veltro” Feeder Transport 


A clean aerodynamic configuration and 
above all a good wing aspect ratio of 8 to 1, 
in combination with the engines’ high METO 
output (remaining at 450 H.P. each up to 
the rated altitude of 12,000 ft.), endow the 
aircraft with a very creditable climb and 
speed performance. On one engine the 
‘“ Veltro’’ remains fully airworthy up to an 
altitude of 13,000 ft.; the propeller of the 
inoperative engine can nevertheless be feath- 
ered only after fifteen seconds. Stalling 
speed with the flaps down and landing speed 
are in the neighbourhood of 60 m.p.h., thus 
well below today’s average figures. 

Constructionally, the manufacture of the 
wing and rear stabiliser spars from special 
wood impregnated with resin merits atten- 
tion. Wood treated in this way has yielded 
a homogeneous constructional material feat- 
uring greater compressive strength than 
ordinary wood and also more resistance to 
weather influences (making it suitable for 
tropical regions, for example). Also, the 
supporting elements of the ‘“ Veltro”’ are 
characterised by a rugged structure of great 
simplicity : two-spar, one-piece wing with 
plywood skin, and tail stabiliser after the 
same pattern; fuselage consisting of a 
tubular framework covered with light-alloy 
sheet, plywood and fabric ; differential aile- 
rons, split flaps, dural tail control surfaces 
with fabric covering. The main landing gear 
can be retracted into the engine nacelles 
within ten seconds and extended in seven 
seconds ; actuated and locked hydraulically, 
its shock struts have a spring travel of ten 


inches. The two main fuel tanks, together 
containing 147 Imp. Galls., are located 
between the wing spars inboard of the 


engines ; auxiliary tanks for 35 Imp. Galls. 

can be housed in the wing leading edge. 
The cabin, six feet high inside, normally 

contains eight armchairs and is fitted with 
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View of the cockpit. The cabin offers accommodation for eight or ten passengers and 
can be converted for transporting freight. 


heating, ventilation, illumination and sound- 

proofing. The cabin floor, of stressed dural 

sheet, is built to withstand 60 lbs. per square 

foot, thus enabling the “ Veltro ”’ to be used a 2 ee 
eventually for transporting cargo. The 

entrance door measures 4343 inches; a 


separate luggage compartment providing 


12 cubic feet capacity is accessible from the SM. 102 “‘VELTRO”’ 
outside through its own door on the star- 
board side ; the fuselage rear portion contains 
a lavatory. The cockpit is provided with dual 
controls, transmitting and receiving radio 
equipment and blind-flying instrumentation ; 
' the prototype has an automatic pilot. 
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Dimensions, weights and performance 





Used as a feeder transport over ranges up 


' (With two Ranger SVG 770 C-770 C.1B engines Take-off power loading 10.5 lbs./H.P. ; 3 i 

and SIAI “ Idrovaria ” variable-pitch aeenel Max. el at 13.000 ft. 220 m.p.h. to 300 miles the SM.102 ‘ Veltro can carry, 
lers) Cruise speed on 60% METO at in addition to the two pilots and ten pas- 
‘ re — ft. - ; vs — sengers, 1,000 lbs. of luggage. As a medium- 
Span 59 ft. Stalling speed (flaps down 62 m.p.h. ete Tr a ee 
pi 41 ft. ee vd - ord ; rapes “4 15 og range transport (up to 750 miles) it takes on 

: Wing area 437 sq.ft. Service ceiling (both engines) 24,500 ft. eight passengers and 750 Ibs. of luggage ; six 
Tare weight 7,385 Ibs. Service ceiling (one engine) 13,000 ft. passengers plus 750 Ibs. of luggage can be 

| Disposable load 3,525 Ibs . Take-off run 820 ft. transported over distances up to 950 miles. 
Gross weight 10,910 Ibs. Range (147 Imp. Galls.) 790 miles Finally, it can also be operated as an air 
lake-off power at 3,150 r.p.m. 2 x 520 H.P. Range (182 Imp. Galls.) 980 miles ore fl ring ambulance. and as a freight or 
METO power at 3,000 r.p.m. 2450 H.P. Fuel mileage at 13,500 ft. taxi, ying ambulance, and as a gn 
Wing?loading 25 lbs./sq.ft. on 60% METO 5.5 miles/Imp.Gall. mail aircraft. 
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Thrust Augmentation in Turbojets 


By H. Oestricu, Paris. * 





Efforts to evolve a prime mover offering 
high aircraft speeds combined with small 
engine weight and size led to the develop- 
ment of the turbojet. Nevertheless, aircraft 
equipped with such engines presented the 
disadvantage, notably at the beginning, of 
a short range, and of a long take-off run 
owing to the relatively small take-off thrust 
furnished by turbojets. A second factor 
burdening the take-off is that a jet-propelled 
aircraft, for reasons of fuel consumption, has 
to work at maximum permissible continuous 
output nearly all the time, whereas a con- 
ventionally powered aircraft, for precisely 
the same reasons, yields only part of its 
output. 

If we 
reciprocating engine equipped with a v.p. 
propeller to that of a turbojet, in each case 
setting the static thrust at 100 per cent. 
(Fig. 1), we see a considerable difference : 


compare the thrust curve of a 


modern airliners powered by piston engines 
fly at cruise altitude with a thrust amounting 
to only about 20 per cent. of the static 
thrust ; the engines are throttled and con- 
sequently work with a favourable specific 
consumption. The thrust available for 
taking off is over five times greater than that 
during cruising flight, thus allowing for a 
take-off from any normal-size airport. 
Conversely, a jet-propelled aircraft achieves 
maximum 
hand 


its best results on continuous 
thrust, on the of the 


advantage of high speed on mileage con- 


one because 
sumption, on the other due to the increased 
specific consumption when the engines are 
throttled. Only about 2.5 times the cruise 
thrust is therefore available for the take-off. 

The maximum continuous thrust of a 
turbojet—e.g., the ATAR 101 B—at altitude 
allows for an economic layout up to a take-off 
weight of some 17 tonnes (metric) per engine, 
and consequently favourable payloads and 
long ranges. But the take-off power will 
nevertheless be inadequate if no step is 
taken to augment the thrust. Fig. 2 shows 


* Based on a lecture given in Paris on May 18th, 1949, at the 
First International Congress of Aeronautical Manufacturers. 
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Fig. 1: Thrust versus altitude for turbojets and 
piston-propeller engines (static thrust, 100 per 
cent. ). 
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the take-off distances plotted versus the 
take-off weight per engine. The thick line 
presents the conditions at normal take-off 
thrust, and the lines below it reveal the 
improved conditions when the thrust is 
augmented by 30, 60 and 90 per cent. It 
follows, therefore, that we should endeavour 
to achieve large take-off thrust augmenta- 
tions for turbojets. 

Finally, the fact that a turbojet’s thrust 
depends so much on the ambient air tem- 
significant part. 
compressor 


perature also plays a 
Although an increase in the 
inlet temperature may be paralleled by a 
rise in temperature in the combustion 
chamber, a correct comparison of the take-off 
outputs at different ambient temperatures 
must nevertheless be based on the condition 
that the turbine blades are subjected to 
the same load conditions. Such a comparison 
is presented in Fig. 3, where the difference 
from the piston engine is most evident. 
that thrust 
periods have 


It follows from the above 
augmentations short 
become an absolute requirement of modern 
turbojets. The greater the additional thrust 
attainable, the more flexibly the engine 
power can be applied to the airframe, 7.e., 
the wider the field of application of a given 
engine type. I would even say that turbojets 
could in this way be adapted to fulfil many 
of the missions that today can be assigned 
only to propeller-turbines. 


over 


Conditions for thrust augmentation 


As will be shown presently, a turbojet 
meeting modern requirements should incor- 
porate hollow turbine-blades cooled from 
the interior and an adjustable tail-cone 
(“ bullet”) for governing the thrust. 

The advantage of hollow blades is twofold. 
They permit higher turbine inlet tempera- 
tures than would be possible with solid 
blades of even high-grade alloy ; in addition 
to an augmented basic power, this means 
that, with an afterburner, the power gain 
will be greater and the specific fuel consump- 
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tion smaller—especially important when 
afterburners are used in flight. On the other 
hand, the hollow blades render the engine 
more flexible with regard to power output ; 
whereas the air cooling normally functions 
continuously, water injection into the cooling 
air duct, thus the application of evaporative 
cooling, offers a possibility of further increas- 
ing the temperature at the turbine inlet. 
Wartime tests with the BWM 003 A yielded 
valuable data on this aspect. 

When compressive cooling (by injecting 
water before the compressor) is employed, 
the air temperature at the compressor outlet 
is far lower than during normal operation. 
As this air is used mainly for cooling the 
hollow blades, it is possible to achieve a 
higher temperature at the combustion- 
chamber outlet in view of the blades’ more 
favourable heat transfer conditions. 

The adjustable tail-cone is known to 
favour normal operations by eliminating 
power losses and turbine overheating. (If 
allowances are made for certain inaccuracies 
in thrust and combustion chamber tempera- 
ture, a non-adjustable jet outlet can likewise 
satisfy the conditions of normal operation. 
These inaccuracies are relatively small in 
turbojets with centrifugal compressor.) But 
it may be said, without further explanation, 
that an adjustable tail-cone is indispensable 
when the engine is fitted with an afterburner. 
That a “ bullet” is also advantageous in 
conjunction with all thrust-augmenting me- 
thods which modify the engine’s thermo- 
dynamic cycle, as it renders the engine 
flexible in adaptation and brings out the 
greatest possible power, should also be 
mentioned. 

A number of thrust-augmenting methods 
are explained in the accompanying graphic 
presentations ; these do not represent a 
complete enumeration of all the available 


possibilities. Owing to a lack of more com- 
plete data, the examples are based on the 
results of calculations and tests made with 
the ATAR 101 B and partly with the BWM 
003 A. Attention is drawn to this because 
the data refer to the basic thrust of the 
ATAR 101 B, thus 2,200 kgs. take-off thrust, 
and consequently to a temperature at the 
turbine inlet for which the thermal reserves 
of the hollow blades have not yet been 
fully exhausted.! 


Water injection 


Fig. 4 illustrates schematically (1) com- 
pressive cooling, or water injection before 
the compressor ; (2) water injection into the 
combustion chamber and (3) evaporative 
cooling, or water injection into the cooling 
air leading to the turbine blades, together with 
simplified entropy diagrams for each cycle. 
It must be noted that processes involving 
mixtures, changes of physical condition, etc., 
cannot be correctly presented as such simple 
cycle processes ; the present mode of illus- 
tration has been selected merely in order to 
provide a better overall view. 

In the case of compressive cooling, a 
higher compression ratio is reached owing 
to the polytropic compression process caused 
through the gradual evaporation. There is a 
drop in the compression output (per unit of 
air mass flow required) used for attaining an 
equivalent compression ratio. Together with 
the increased air mass flow, there is a higher 
pressure available at the turbine outlet, 
whence the gain in thrust. It is profitable 
to mix the water with methanol, which has 
more favourable evaporative qualities than 
water. Moreover, this provides an anti- 
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pp. 345-349: “ATAR 101 B Turbojet Engine.” 














icing precaution, and the methanol is simul- 
taneously available as a source of calories. 
It might also be added at this point that the 
governing system becomes very simple when 
water is injected before the compressor. 

Water injection into the combustion cham- 
ber likewise increases the mass flow through 
the turbine and the pressure in the com- 
pressor. But then there is not the advantage 
of a cooling action inside the compressor. 
Accordingly, this process, with the water 
consumption equal, is less advantageous for 
thrust augmentation. It is pointed out that 
the characteristics of.the individual compres- 
sor stages must be such that the quantities 
of injected water are not restricted by the 
danger of pumping, whether compressive 
cooling is used or water injected into the 
combustion chamber. 

Temperature augmentation by injecting 
water into the cooling duct leading to the 
hollow turbine blades (evaporative cooling) 
does not differ from the ordinary augmenta- 
tion of the combustion-chamber tempera- 
ture, as the relatively small consumption of 
water only slightly influences the cycle. 
Because an increased temperature at the 
turbine inlet simultaneously signifies higher 
degrees of throttling for the compressor, the 
pump limit, too, claims some attention. 


Ajterburners and combinations 


Afterburners enable especjally high aug- 
mentations to be achieved. 

As Fig. 5 shows, it is necessary to lengthen 
the tail-pipe in order to provide enough 
room for an afterburner, into which flame 
grids and a large number of injection nozzles 
are built. A jet outlet of variable cross- 
section is indispensable ; it must be designed 
so as to function reliably at high tempera- 
tures. As is shown by the foregoing entropy 
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Figs. 4. and 5 : Thrust augmentation due to water 
injection (and increased fuel supply), after- 
burning, and combination of afterburning with 
water iniection. 
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(1) Water injection before compressor 
(2) Water injection into combustion chamber : 
(3) Water injection into turbine blade's cooling air 


INTER ISCAVIA 


(4) Afterburning 

(5) Afterburning and water injection before com- 
pressor 

(6) Afterburning and water injection into turbine 
blade’s cooling air 








diagram, the cycle in the actual engine 
remains practically unaffected. Instead of 
an immediate expansion after the turbine, 
fuel is again fed to the additional combustion 
chamber and the mixture made to burn, so 
that the specific energy of the expansion 
in the tail-pipe increases in accordance with 
the afterburner temperature. 

The afterburner should feature a large 
diameter, not only for reasons of the com- 
bustion itself, but because this also increases 
the efficiency of the afterburning. In effect, 
if the gas velocity becomes too high because 
of an inadequate cross-section, considerable 
drops in pressure occur as a result of the 
addition of heat, resulting in less available 
energy for the same afterburner temperature. 
The high temperatures, moreover, place 
rigid demands on the isolation and configura- 
tion of the afterburner and its outlet orifice. 

Because afterburning becomes all the 
more advantageous for a higher pressure 
after the turbine, it follows that, especially 
for high thrust requirements, a combina- 
tion of compressive cooling and afterburning 
is worth while investigating (Fig. 5, centre). 
Here the pressure level behind the turbine 
is considerably higher than in the normal 
process ; the combination of the two pro- 
cesses has therefore led to a thrust gain 
amounting to more than when the two 
augmentations (achieved by compressive 
cooling and afterburning) are simply added 
together. 

Also revealed in the diagram (Fig. 5, 
below) is another possibility involving the 
combination of water injection into the tur- 
bine blade with afterburning, which like- 


wise leads to a higher pressure level and a 


consequent appreciable augmentation of 


thrust. 


Attainable thrust augmentations 


Fig. 6 shows the static thrust values which 
can be achieved by the methods described 
above. These values depend greatly on the 
gas temperature before the turbine, which 
has therefore been chosen as abscissa; as 
stated earlier, the normal static thrust of 
the engine used for this study, 2,200 kgs. 
at 750 deg. C., is given as 100 per cent. 

A pure increase in the temperature before 
the turbine (curve 4) enables, with air- 
cooled turbine blades and a relatively small 
amount of cooling air, temperatures of up 
to 900 deg. C. to be used, thus placing a 
20 per cent. thrust augmentation within 
reach. Water injection into the cooling air 
channels of the turbine blades permits 
further temperature increases of 200 deg. C. 
or more, and consequently—at a tempera- 
ture of about 1,100 deg. C. before the tur- 
bine—thrust augmentations up to 45 per 
cent. 

Curve 3 presents the attainable thrust 
augmentations when water is injected before 
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Gas temperature before turbine (deg. C.) 
(1) Afterburning and compressive cooling 
(2) Afterburning 
(3) Compressive cooling 
(4) Gas temperature increase 


Fig. 6: Attainable thrust augmentation versus 
gas temperature. 


the compressor. As the effect of water 
injection for compressive cooling depends 
to a great extent on the saturation of the 
ambient air and the degree of saturation 
attained during the compression, it should 
be noted that the present calculations are 
based on a saturation of %a— 0.5 for the 
atmosphere and of %- = 0.3 for the com- 
pression. Already at a gas temperature of 
750 deg. C., the static thrust is increased 
by 22 per cent., climbing to 40 per cent. at 
900 deg. C. 

The thrust augmentations attainable with 
afterburning (curve 2) are for an after- 
burner temperature of 1,500 deg. C., and a 
subtraction has been made of the losses due 
to pipe friction, gas guidance, and jet pipe 
cooling, and of the pressure loss owing to 
flame grids and an additional pump drive. 
The thrust is augmented by somewhat more 
than 30 per cent. at a gas temperature of 
750 deg. C., and by as much as 60 per cent. 
at 900 deg. C. 

If the turbine blades are additionally 
cooled by water injection, then the gas tem- 
perature before the turbine can be increased 
still more. Thrust augmentations approach- 
ing 70 per cent. can be achieved, as is shown 
by the dotted prolongation of curve 2. 

The greatest augmentation of thrust is 
reached by combining water injection before 
the compressor with afterburning ; this is 
presented by curve 1. At a gas temperature 
of 850 deg. C. the augmentation amounts to 
80 per cent., and to almost 90 per cent. at 
900 deg. C. Here, too, a still greater thrust 
augmentation could be achieved by addi- 
tionally injecting water into the turbine 
blades and thereupon further increasing the 
gas temperature before the turbine. 


Propellant consumption and extra weight 


Alongside the attainable thrust augmenta- 
tion the consequent fuel consumption, water- 
methanol consumption, and weight penalty 
(for auxiliaries) are of cardinal importance, 
for both incur an increase in take-off weight 
and extra space for their location. 


INTER XAVIA 


In the following study we shall assume 
that the engine under consideration has to 
function in each case for 45 seconds with 
augmented thrust. The total consumption 
percentages for this are given in Fig. 7, 
whereby the normal static-thrust consump- 
tion amounts to 100 per cent. These con- 
sumption values are plotted against the out- 
put percentages, these likewise being set at 
100 per cent. for the engine without thrust 
augmentation. 

A normal increase of the gas temperature 
before the turbine up to 900 deg. C. (against 
the initial 750 deg. C.) yields a power increase 
to 120 per cent. (curve 1); and the total 
consumption climbs to 130 per cent. If 
the temperature were increased to 1,100 
deg. C. (curve la) a thrust of 145 per cent. 
would be furnished for a total consumption 
of 160 per cent. But for reasons of opera- 
tional safety this could be attained only 
if water were simultaneously injected into 
the turbine blades, whereby the resulting 
thrust augmentation of 145 per cent. would 
involve a total consumption of more than 
200 per cent. (curve 2). This value depends 
of course on the degree of evaporation 
obtained in the blade. The weight penalty 
incurred by a system of water injection into 
the turbine blades amounts to about 15 kgs. 

We shall now examine the case of pure 
afterburning at 1,500 deg. C., with tempera- 
tures before the turbine ranging from 750 to 
900 deg.C. (curve 3). The consumption 
drops slightly as the temperature rises, and 
amounts to about 300 per cent. The weight 
penalty incurred by the afterburner is quite 
considerable, making up 150 kgs. or even 
more. Leading slightly upwards from the 
end point of curve 3 (for pure afterburning) 
is a curve indicating the combination of 
afterburning with water injection into the 
turbine blades. An attainable thrust of 170 
to 180 per cent. could be accepted only at 
the penalty of a 400 per cent. consumption. 
An extra 150 to 200 kgs. would have to be 
counted on for the necessary installations. 


If water is injected before the compressor 
(curve 4) the thrust may be augmented by 
122 to 140 per cent., according to the gas 
temperatures before the turbine, which, for 
the section of the curve here, range from 
750 to 900 deg. C. But the total consumption 
is 430 to 460 per cent. It consequently 
becomes clear that, compared to other 
methods, mere water injection before the 
turbine is at a disadvantage, at least as 
regards the consumption and the conse- 
quently ‘attainable thrust augmentation. 
Even when credit is given for the relatively 
small weight of about 12 kgs. necessary 
for the additional equipment, this method 
is still less advantageous when compared to 
hollow blade cooling, whilst it could claim 
a few advantages over afterburning with its 
excessive structural weight penalty. All the 
same, afterburning will be chosen in those 
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Fig. 7 : Propellant consumption during 45 secs. 
thrust augmentation. Thrust and consumption 
of normal engine at 750 deg. C. gas temperature 
(before turbine) ave set at 100 per cent. 


cases where a large augmentation of thrust 
is repeatedly required during flight. 

A large measure of interest is earned by 
the method of water injection before the 
compressor when extremely big augmenta- 
tions of thrust are demanded. Such results 
are obtainable in conjunction with after- 
burning. With this combination (curve 5) 
the thrust can be augmented by nearly 
190 per cent., though the total consumption 
is then 650 to 630 per cent., according to 
the gas temperature before the turbine (750 
to 900 deg. C.). 

This method can be used for attaining a 
further augmentation if the turbine blades 
are additionally cooled—in fact doubling the 
thrust (arrow in Fig. 7). 

For purposes of comparison, curve 6 
illustrates the thrust augmentation achieved 
with Jato rockets ; it is assumed here that 
an augmentation of 20.5 per cent. during 
45 seconds is obtained by firing three, Jato 
rockets in succession, or one of 41 per cent. 
when six rockets are successively fired in 
pairs. The consumption would thereby 
increase to 500 and 900 per cent., respectively, 
thus most disadvantageously. The addi- 
tional weight incurred, amounting to about 
163 kgs. in the first and 330 kgs. in the 
second case, would nevertheless require to 
be carried only during the take-off phase, 
after which the empty Jato bottles could be 
jettisoned. 

Summing matters up, cooling the turbine 
blades offers the most favourable solution 
if extremely high thrust augmentations are 
not demanded. But it naturally requires 
hollow turbine blades. 

Afterburning also yields good results. The 
weight penalty incurred thereby all the same 


recommends its employment only when 
thrust augmentation is required during 
flight. Its combination with turbine-blade 


cooling offers attractive prospects. 
Water injection before the compressor 
claims the advantage of a very small weight 
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penalty ; in conjunction with afterburning 
it enables the thrust to be greatly augmented. 
This combination is most successful when, 
through water injection into the cooling air 
duct of the turbine blades, maximum tur- 
bine inlet temperatures are achieved. 


Installations jor compressive cooling 


Water injection before the compressor calls 
for careful preparation. Good atomisation 
and even distribution are important. There 
are different ways of achieving this, only 
two of which will be dealt with in brief here. 
Method A (Fig. 8) provides for a centrifugal 
pump built into the cap of the compressor 
and coupled (without intermediate gearing) 
direct to the compressor. The water is led 
from the pressurised container through a 
hollow strut in the compressor inlet to the 
pump and then finely pulverised through a 
large number of tangentially-disposed noz- 
zles. Spraying towards the outside, these 
nozzles, located closely together, furnish an 
even distribution over the entire cross- 
section. If the water-injection system is not 
operating, the centrifugal pump turns in 
pure air with an insignificantly low power 
consumption. To put it into operation it is 
necessary merely to turn on the water 
supply, so that sensitive gears and a heavy 
coupling are not necessary. 

Method B (Fig. 8) works without a water 
pump—but with air instead, which is bled 
from behind the last stage of the compressor 
and accelerated by expansion to high velo- 


city. At the point of highest velocity, in the 
vicinity of the injector’s orifice, water is 
added and in this manner finely pulverised. 
The air-water mixture, advancing in the 
form of a cone, is dragged along by the air 
entering the compressor. All that is required 
for putting it into operation is for the water 
and air supplies to be opened. In this con- 
nection a simple feeding with air can also 
be used to prevent icing, by having hot air 
stream over the compressor cap. 


Hollow blades 


As has been stated several times already, 
thrust augmentation by injecting water into 
the turbine first of all requires a hollow, 
air-cooled blade. This hollow blade, which 
needed many years of research to develop 
and perfect, is manufactured from sheet 
steel (Fig. 9). The air enters through ports 
bored in the blade root (3), whereby an 
insert (2) inside the blade (1) distributes 
the cooling air in such a way that the hottest 
zones (e.g., the leading edge) are cooled 
most. In addition to improved cooling, a 
notable saving of cooling air is attained, 
with the result that for cooling an entire 
turbine wheel under normal operating con- 
ditions only 2 per cent. of the engine’s total 
air mass flow must be bled from behind the 
last compressor stage and led to the turbine 
wheel. ~ 

The cooling effect in the hollow blades 
is extremely great. Thorough tests have 
enabled very intense cooling to be achieved 


Fig. 8: Installations for compressive cooling by injecting water before the compressor. 


B: System with compressed-air pulveriser 
(4) Water entry 

(5) Compressed air supply 

(6) Pulveriser 
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A: System with water pump 
(1) Water entry 

(2) Centrifugal pump 

(3) Spray nozzles 
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Fig. 9: Section through an air-cooled hollow 
turbine blade. 


with a relatively small air mass flow. Fig. 10 
shows the results of a temperature test. 
When the gases meet the blade at 900 deg. C., 
the uncooled blade attains temperatures of 
850 to 880 deg. C. By adding cooling air 

without insert—these temperatures can be 
kept below 800 deg.C. The leading and 
trailing edges undergo the smallest drops 
in temperature, as the hot gases impinge 
on the leading edge, resulting in an espe- 
cially great accumulation of heat, whereas 
the zone of high flow velocity round the 
trailing edge favours the transmission of 
heat. As the lower curve in Fig. 10 shows, 
the insert enables a much greater decrease 
in temperature to be achieved, usually of 
more than 200 deg. C. Great amounts of air 
fed to the interior of the leading and trailing 
the high temperatures 


edges can reduce 


there to such an extent that blades manu- 
factured from sheet steel (alloyed with only 
16 per cent. chromium, 14 per cent. nickel, 





Upper side Lower side 


A Blade leading edge 

B_ Blade trailing edge 

(1) Temperatures of uncooled blade 
(2) Air cooling without insert 

(3) Air cooling with insert 


Fig. 10: Distribution of the wall temperatures 
in an air-cooled rotor blade at a 900 deg. C. gas 
temperature, 200 deg. C. cooling air temperature 
and with 2 per cent. of the total airy mass flow 
used for cooling the turbine rotor. 
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Fig, 11 : Attainable temperature decrease in rotor 
blades versus cooling airy temperature and cooling 
airy mass flow, at 900 deg. C. gas temperature. 


10 per cent. cobalt, 2.5 per cent. tungsten 
and 2 per cent. titanium) can be exposed 
to temperatures of the order of 900 deg. C. 
Nickel-base alloys would permit even higher 


temperatures to be used. 


The cooling of the blades is to a great 
extent dependent on the cooling air mass 


Again assuming a gas tem- 


flow (Fig. 11). 
and a cooling air 


perature of 900 deg. C. 
temperature of 200 deg. C., in the case of 
a 2 per cent. cooling air mass flow a tem- 
perature drop of almost 250 deg. C. can be 
achieved on the blade’s upper side under 
the most favourable conditions. The lower 
line illustrates the least favourable cooling 
effect, yielding a temperature decrease of 
only 170 deg. C. around the leading edge. 
Should it be necessary, more intense cooling 
could be achieved by increasing the cooling 
air mass flow. On the other hand, for a 
cooling air temperature of only 100 deg. C. 
(dotted curve) and the same cooling effect, 
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(1) Cooling air entry 
(2) Cooling air exit 
(3) Insert 


Fig. 12: Section through an air-cooled stator 


blade. 
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only half this air mass flow (thus 1 per cent. 
of the total mass flow) would be required. 

If finely pulverised water is injected into 
the blade’s air cooling circuit, evaporation 
takes place, which absorbs some of the heat. 
Tests have shown that despite its brief pre- 
sence in the blade a relatively high per- 
centage of the injected water is evaporated, 
this being of course due to the high tem- 
perature. The amounts of water injected 
are very small. According to the tests with 
the ATAR 101 B, if, for example, an addi- 
tional temperature drop of 200 deg. C. were 
desired (additional to that achieved through 
air cooling), a water flow of 11 kgs. per 
minute would be necessary. On the other 
hand, a temperature drop of 200 deg. C. 
signifies a thrust augmentation of about 
25 per cent., provided the gas temperature 
is stepped up until an equivalent blade 
temperature is attained. 

Likewise for the turbine 
(Fig. 12), which are subjected to smaller 
mechanical but greater thermal loads, a 
2 per cent. cooling air mass flow is used 
for cooling the 1.5-mm-thick alloyed steel 
sheet. As regards water injection into the 
cooling air duct, what has been said earlier 
on the subject also applies here. 


guide vanes 


Summar' 


Starting with the well-known disadvantage 
of turbojets, to wit, their weak thrust at 
the take-off, various methods of augment- 
ing the thrust have been dealt with 
methods simultaneously assuring economic 
cruising flight conditions. 

The most profitable thrust augmentation 
depends to a large extent on the general 
design and utilisation of the aircraft ; it can 
amount to as much as 100 per cent. 

For medium thrust augmentations, water 
injection into the hollow turbine blades is 
especially advantageous ; if greater thrust 
augmentation is desired, a combination of 
water injection before the compressor with 
afterburning is recommended. 

An adjustable tail-cone is indispensable 
if one wishes to make full use of the engine’s 
thermodynamic possibilities. The thrust 
losses due to a fixed jet cross-section may 
be acceptable under normal operating con- 
ditions, but would assume impressive pro- 
portions if thrust-augmenting methods were 
applied, notably in the case of afterburning. 
It goes without saying that the regulation 
of the jet cross-section must proceed auto- 


matically. 
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BY JOHN W.R. TAYLOR, HAYES, MIDDX. 


When the Fairey Aviation Company first 
released details of the Gyrodyne in 1947, they 
claimed for it higher speed, more comfort 
and greater safety than any other rotary-wing 
aircraft. 

The prototype justified the speed claim on 
28th June, 1948, when it established an 
International Class “G” Speed Record for 
helicopters, with an average of 124.3 m.p.h. 
overt a 3-km. course at White Waltham Aero- 
drome, England. Having flown in the second 
prototype, I can confirm its high standard of 
comfort ; while a discussion with its designer, 
Dr. J.A.J. Bennett, convinced me that the 
Gyrodyne should prove one of the safest aircraft 
designs ever conceived. It is, in fact, a major 
step forward in rotary-wing development. 

Reason for the success of the Gyrodyne 
is its unique configuration, originally conceiv- 
ed by Dr. Bennett before the war to meet the 
requirements of a Royal Navy specification. 
Unfortunately, the exigencies of war prevented 
construction of the aircraft for seven years, 
during which time Igor Sikorsky not only 
flew a perfectly practical helicopter, but put 
it into production, 

Even after seven years, however, Dr. Ben- 
nett’s design seemed to overcome so many 
shortcomings of helicopters of wartime con- 
cept that, in 1946, Faireys decided to build 
the Gyrodyne as a private venture. In spite 
of all the problems involved in producing 
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The Fairey Gyrodyne 





The five-seat Gyrodyne weighs 5,000 Ibs, loaded and is powered with 515 H.P. The rotor, ineasuring 52 ft. across, 
provides mainly sustension, whilst the v.p. propeller on the starboard stub wing contributes forward thrust as 


well as compensating torque. 


such a revolutionary aircraft, the prototype 
flew on 7th December, 1947, and less than 
seven months later gave Britain her first 


international helicopter record. 


The Gyrodyne principle 


An outstanding feature of pre-war Autogiros 
They 


could “jump-start” from a restricted space, 


was their remarkable safety record. 


would cruise reasonably fast and could be 

landed slowly with a small run, even after 

engine-cut. But they could not hover. 
Helicopters, on the other hand, can hover, 


but this one improvement had to be bought 


at the expense of simplicity of control, safety, 
compact design and comfort. Instead of the 
Autogiro’s straightforward orthodox fuselage 
and engine, surmounted by an auto-rotating 
“‘wing,” helicopters had to have complicated 
rotor systems with high disc-loading and 
consequently poor gliding performance. Their 
high-pitch rotors required) prompt action 
by the pilot to prevent a crash if the engine 
cut ; speed became limited by periodic blade- 
tip stalling ; new, highly-sentitive controls 
had to be added ; and the aircraft adopted an 
unpleasant nose-down attitude in forward 


Aight. 


Noticeable characteristics of the Gyrodyne are its wide-track undercarriage and compact configuration, 
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Dr. Bennett, who became chief designer 
of the Cierva Autogiro Company when Juan 
de la Cierva was killed in 1936, considered 
that more satisfactory results could be obtained 
by devising an aircraft that combined the 
Autogiro’s safety features with the helicopter’s 
powered rotor and consequent ability to 
hover. The result was the Gyrodyne, which 
has the tractor propeller of an Autogiro and 
the engine-driven rotor of a helicopter. But, 
unlike a helicopter, its rotor is used almost 
entirely to provide lift, the major part of its 
thrust being provided by the propeller, which 
also counters rotor torque. As a result, the 
rotor can fly permanently in low pitch and 
disc-loading can be kept low, with the follow- 
ing advantages over conventional helicop- 
ters : 

1) Better use is made of available power. Power 
applied to a normal tail anti-torque rotor is 
a total loss under all normal operating condi- 
tions. On the Gyrodyne, power required 
for torque balance is used also to propel the 
aircraft in forward flight, which probably 
comprises some 95 per cent. of normal opera- 
tional life. 

2) As forward speed is increased, the proportion 
Thus 
the Gyrodyne’s main transmission is fully 
loaded only during take-off and landing, which 


of power delivered to the rotor decreases. 


ensures a high safety factor at all other times. 

3) The rotor flies permanently in low pitch, with 
consequent improvement in safety and comfort. 
Engine failure does not entail rapid action 
on the pilot’s part to prevent loss of rotor 
t.p.m.; the aircraft cannot be stalled by 
misuse of the controls ; and low pitch mini- 
mises vibration, which has always been a 
serious problem in conventional helicopters. 

4) Low disc-loading also improves safety char- 
acteristics, particularly after engine failure. It 
results in a much flatter gliding angle for 
On the other hand, in 
conditions of minimum visibility, the Gyro- 
dyne could be landed almost vertically with 


Thus, the usual critical ‘‘flare-out”’ 


emergency landing. 


safety. 
problem, prior to landing, does not arise. 

5) Independent propulsion, by avoiding periodic 
blade-tip stall characteristics, results in a much 
better speed range. Both the fuselage and rotor 
tip-path plane are virtually level in normal 
flight, which avoids vibration due to blade-tip 
stalling, experienced with forwardly-inclined 
With a 


conventional layout, no matter how much 


rotors of conventional helicopters. 


490 














The rotor head is made to tilt in relation to its drive 
shaft by means of a swash-plate and two tilting jacks 
actuated through the stick. In hovering flight it is inclin- 
ed slightly backwards in order to compensate forward 
thrust furnished by the propeller ; in forward flight, on 
the other hand, it is inclined forwards. As, the three 
flapping hinges form with their blades angles of 60 to 
70 deg.-—-depending on the rotor torque which in turn 
extends the azimuth snubbers—both the flapping move- 
ment of the blades and the power applied to the rotor 
serve automatically to change the blades’ pitch along 
their paths. This system replaces the cyclic and collec- 
tive pitch change procedure common to conventional 
helicopters. 

1) Blade attachment and drag hinge ; 2) Blade azimuth 
anubber ; 3) Flapping hinge and flapping link ; 4) Swash- 
plate anchor ; 5) Hydraulic tilting jack for lateral control ; 
6) Lateral control rod ; 7) Rotor drive shaft ; 8) Rotor pylon. 


power is available, it cannot be used for pro- 
pulsion beyond the limiting speed imposed 
by tip-stalling. Thus, when higher powers 
and speeds are required, a Gyrodyne layout 


will become increasingly essential. 


Control simplification 


Another major improvement in the Gyro- 
dyne is its system of flying controls. Conven- 
tional helicopters require four controls com- 
pared to three in a fixed-wing aircraft or 
two in an Autogiro ; even worse, the need 
for constant adjustment of torque balance and 
pitch-throttle synchronisation means that all 


As a 


result, helicopters have always been regarded 


four must be operated simultaneously. 


as very difficult to fly. 

Dr. Bennett has been able to overcome the 
difficulty in the Gyrodyne by making the col- 
Thus there 


are only three controls—stick, “‘rudder” pedals 
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lective pitch change automatic. 


and throttle. In normal flight they are used in 
exactly the same way as the controls of a fixed- 
wing aircraft, the pedals controlling the pitch 
of the propeller, which is in effect the aircraft’s 
“rudder” also. As a result, it has been proved 
on several occasions that a capable “fixed- 
wing” pilot can take over the controls of a 
Gyrodyne in the air and feel completely at 
ease. Naturally, more practice is needed for 
take-off and hovering, but even these present 
few difficulties compared with conventional 


helicopters. 


Fuselage construction 


Because of its streamlined fuselage, tail unit, 
stub wings and tractor propeller, the Gyro- 
dyne looks far more orthodox than most heli- 
copters and, for the most part, its construction 
follows conventional lines. The fuselage of 
the two prototypes is of steel tube construction, 
with metal skin, many panels of which can be 
quickly removed to give access to the engine, 
transmission and tanks, for servicing. Future 
aircraft will have monocoque fuselages, with 
consequent saving in weight and cost. 

The cabin is unusually spacious for a four- 
seat aircraft and is, in fact, more reminiscent 
of a large motorcar. In the passenger version 
there are two separate, cushioned front seats, 
of which the port one is normally occupied by 
Well behind these, with plenty 
fitted 


the pilot. 


of leg-room, can be either two 
separate armchair seats or one overall lounge- 


type seat for three people. Even with the 
engine running at full speed the noise level in 
the cabin is very low indeed. Sound-proofing 
As the 


engine is astern of the cabin, there is no possi- 


is efficient and vibration negligible. 


bility of fumes entering the cabin. 

A major advantage of the spacious cabin is 
the ease with which it can be adapted for ambu- 
lance work—one of the most promising appli- 
When 


patients are carried by conventional helicop- 


cations of the Gyrodyne. stretcher 
ters, they are normally carried on “trays” out- 
side the cabin. The Gyrodyne cabin is quite 
big enough to accommodate two full-sized 
stretchers and an attendant, as well as the pilot. 

The tailplane and fins are provided simply 
to improve stability in forward flight. The 
rudders are fixed* and there is no elevator, 

* When the engine is cut, and the tractor propeller 
consequently stopped, an auxiliary type of control by 
means of the rudders could nevertheless be used to im- 
prove controllability during autorotation. Such consid- 


erations may underlie the reason for which the Gyrodyne 
was fitted with rudders. — Ed. F 


VOLUME IV — AUGUST, 1949 





VOL 


1949 








Cut-away drawing of the Fairey Gyrodyne 
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1) Propeller-pitch pedals ; 2) Instrument panel ; 
3) Rotor blade ; 4) Switch panel ; 5) Clutch lever ; 
6) Control column ; 7) Throttle ; 8%) Pilot's seat ; 
9) Cabin door ; 10) Cabin light ; 11) Accumulator ; 
12) Blade azimuth snubber ; 13) Drag hinge ; 14) Flap- 
ping hinge ; 15) Rotor head ; 16) Top gearbor ; 
17) Cooling fan ; 18) Alvis * Leonides” engine ; 
19) Hinged tail fairing ; 20) Tailplane trim ; 21) Air 
outlet ; 22) Crankcase breather ; 23) Exhaust outlet ; 
24) Oil tank ; 25) Propeller-pitch control ; 26) Outer 
gearbox ; 27) Main undercarriage ; 28) Variable- 
pitch propeller ; 24) Drive shaft ; 30) Centre bearing ; 
31) Fuel tank ; 32) Main gearbox ; 33) Bulkhead ; 
34) Passenger xeat ; 35) Throttle (dual) ; 36) Co- 
pilot’s seat ; 37) Parking brake ; 38) Control column 


(dual) ; 39) Nose-wheel ; 40) Pitot head. 2 


although a tailplane tab is fitted for trimming 
in flight. The stub wings, which have a normal 
two-spar structure, do not contribute mater- 
ially to lift, but are merely fairings over the 
structure supporting the undercarriage, the 


propeller and its gearbox. 


Engine, transmission and rotor head 


Unlike the power plant of most helicopters, 
the Gyrodyne’s Alvis ‘“Leonides” is mounted 
vertically, as in a fixed-wing aircraft. It is 
cooled by a fan driven at engine speed, the 
cooling air being drawn in through openings 
in front of the rotor pylon and discharged 
through ducts just forward of the tail unit. 

The engine is coupled by a splined shaft to 
the main gearbox, which contains the first-stage 
reduction gears for the rotor and propeller 
drives, and incorporates the clutch and free- 
wheel. A tubular shaft connects this gearbox 
with the top one, which houses a double 
epicyclic gear to provide the final gear reduc- 
tion between the engine and rotor. A second 
shaft leads from the main gearbox to another 
at the tip of the starboard wing, which carries 
the propeller-reduction and _ pitch-changing 
gear. The propeller is, incidentally, of Fairey 
metal variable-pitch design. 

The rotor head embodies completely new 
principles. Instead of the usual blade torsional 


bearings for both collective and cyclic pitch 
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control, with separate swash-plate for trans- 
mitting control movements from the stick 
to each individual blade, the Gyrodyne’s rotor 
head itself forms the swash-plate. 

In this respect, it resembles the tilting-hub 
control of an Autogiro, but the hub axis is not 
tilted. Instead, the head is tilted in relation 
to the hub axis, and in normal flight the forward 
inclination of the head balances the backward 


inclination of the tip-path plane which results 


from the flapping motion of the rotor blades. 
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Thus the tip-path remains virtually at right 
angles to the hub axis, keeping vibration to a 
minimum. 

The rotor blades are of simple construction, 
with a single tubular steel spar and wooden 
ribs, covered with plywood. To combine 
rigidity in torsion with flexibility in a vertical 
plane, the spars have a circular section at the 
root end, but are of oval section for most 
of their length. The hydraulically-damped 


blades are manufactured to close tolerances. 


Three-view diagram 
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national Speed Record for helicopters : 
fuselage ix almost horizontal, despite the high speed. 


Gyrodyne operation 

During warming up of its engine, the 
Gyrodyne’s propeller revolves like that of 
any other aircraft, but the rotor remains still. 
The rotor is subsequently engaged by pushing 
forward the clutch lever, located on the floor 
For take-off the 


throttle is opened steadily until about 3,000 


between the two front seats. 


revs show on the clock, the aircraft being 
balanced by means of the stick and pedals until 
the power from its engine is sufficient to lift 
the machine vertically into the air. 

A criticism of the Gyrodyne configuration 
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Brief encounter between two eras of transport. On 28th June, 1948, the Fairey Gyrodyne established a new Inter- 
124.3 m.p.h. over a 3-km. course, It can be seen from the photo that the 


has been that too much power has to be applied 
to the propeller during vertical take-off, but 
this is not justified as this power can be 
regarded as a reserve. In fact, vertical climb 
can be boosted whenever necessary by making 
axial turns. In any case, helicopters rarely 
have to make vertical ascents ; from the point 
of view of both safety and power economy, 
it is much more satisfactory to make a steep 
forward climb, where the Gyrodyne’s high 
forward speed and rate-of-climb again score. 


Once airborne, the aircraft is usually hovered 


a few feet above the ground for a moment or 


INTERISCOAVIA 





two, to make sure that everything is working 
as it should, after which slight forward pressure 
on the stick begins the forward climb. Once 
a speed of some 50 m.p.h. has been reached, 
the Gyrodyne is just another ‘‘aeroplane,” 
its three controls being operated quite nor- 
mally, with revs maintained at 3,000, with low 
boost, for cruising at about 115 m.p.h. 

For landing, speed is reduced by easing back 
the stick, until the aircraft is hovering a few 
feet from the ground. The throttle is opened 
to establish the hovering condition, 3,000 revs 
in high boost, as for take-off. Then, as the 
throttle is gradually retarded, the aircraft 
slowly settles down until its wheels make 
contact with the ground. The rotor clutch 
is finally disengaged, the engine switched off, 
and that is that. 

It all sounds very simple, and it /s simple. 
During my flight with Mr. F. H. Dixon, 
Fairey’s helicopter test pilot, he flew “hands 
off,” and he has even let the aircraft land itself 
A flight in the 


Gyrodyne is, in fact, a delightful experience 


from 50 ft. several times. 


for anyone who looks for comfort and safety 
in flying. 

It is obvious that a yas-turbine powered 
Gyrodyne, using fuel with low volatility, 
would be the answer to the time-honoured 
prayer for an aircraft that would land slowly 
and not burn up in a forced landing. In fact, 
an enlarged Gyrodyne would seem to be the 
idea) form of transport in countries where 
distances are comparatively short and surface 


transport either inadequate or overloaded. 


Dimensions, weights and performance 


Engine (Alvis “Leonides’’) 515 H.P. 
Rotor diameter ‘ 52 ft. 
Propeller diameter . . . . . 7 ft. 
Fuselage length 25 ft. 
Height . 10 ft. 1 in. 
Undercarriaye track 10 ft. 
Wheelbase. 8 ft. 9 in. 
Stub-wing span 17 ft. 8"/, in. 
Tailplane span . 10 ft. 


Rotor dise area 2,123.7 sq.ft. 


Weight, loaded 5,000 lbs. 
Payload 1,000 Ibs. 
Dise loading. 2.35 lbs./sq.ft. 
Power loading . 9-7 Ibs./H.P. 
Max. speed 140 m.p.h. 
Max. cruising speed 120 m.p.h. 
Range 240 miles 
Max. endurance 2*/, hours 
Ceiling . 17,000 ft. 


Bibliography : Benner : “ Journal of the Helicopter 
Association, ” July, 1948; Bennerr: “ Lecture to 
Joint Meeting of Royal Ae. Soc. and Helicopter Asso- 
ciation,” November, 1948. 
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There's nothing to beat Ground Controlled Approach, this G.C.A. 
radar stuff for talking you down. All you need is a two-way radio link 
with the ground and you can touch down as easy as pie in any fog. 
My plane is a Miles “Gemini,” 
out with a V.H.F. two-channel set, and I have had plenty of experience 


a twin-engined four-place job fitted 


with most of the European control towers. Not that we always under- 
stand each other perfectly. If I don’t grasp an instruction I just say 
“Roger” —meaning, as you know, “I have received and understood 
your last transmission.” As there is no television to transmit blushes, 
I usually get along fine with the tower controllers, though often only 
once I’m on the ground. But tower controllers are invariably good- 
natured and understanding people. 

I undertook a small trip across Europe not so long ago. For the 
purpose of this story I shall say it was from Rome to Amsterdam— 
which is not true, but I don’t want to give you the exact itinerary because 
it would not be complimentary to the weather experts at the beginning 
of my trip. Besides, the tower controllers will remember me anyhow ; 
probably for the rest of their lives. 

During the first two hours I couldn’t grumble about the weather 
—blue sea, green mountains, and all the usual attractive features of the 
air travel folders. But later on the clouds appeared ; nice little balls of 
cotton wool to begin with, well below me, and then larger masses, until 
there was finally nothing but clouds. But the old “Gemini,” drenched 
in sunlight, was humming along happily, and Bob, my companion, was 
contentedly nursing a bottle of brandy. Thus there was no reason for 
excitement. The pea-soup below would surely disappear before we 
reached Amsterdam. As a matter of fact it wasn’t even there, since the 
said weather experts assured me there weren’t any clouds on the way to 
Amsterdam. But I was all the same glad I had a compass to steer 
by. After about four hours of this skyborne bliss I told Bob he ought 
to try to get a V.H.F. bearing from the ground station. He picked up 
the mike. It was hopeless. 

This got to be uncomfortable—at least as far as 1 was concerned. My 
tanks were emptying at the same rate as Bob’s brandy bottle... pretty 
fast! The clock and slide-rule said we were then over Amsterdam. At 
ten thousand feet, the sun was a little to one side and the white clouds 
below were still there, fresh, shining, and asking to be jumped ints. 
But it only looked that way ; I hate clouds that ask to be jumped into. 
Bob didn’t care. He slept. 

I grabbed the mike and called Schiphol. A miracle happened—some- 
body answered. Maybe I pronounce “Schiphol” differently from the 
way this voice pronounced it, but I never could get the hang of Dutch 
anyhow. The rest sounded like English and I gathered a few expres- 
sions like ‘‘holding pattern” and ‘‘number four to approach” and simi- 
lar things. There were a few numbers, too. I’m pretty broadminded, 
but one can’t exaggerate with the “‘Roger”’ stuff eternally. “Say it again, 
please,” I said, therefore. After another half hour we—that is to say, 
Schiphol and I—were getting along like a house on fire, and it was high 
time something definite happened. 
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I must admit that the harassed approach controller sounded pleasant 
and obliging during the whole of my buzzing around and trying to tell 
him that I hadn’t understood a thing anyhow. But he was certainly not 
comparable to the jovial, fatherly voice which suddenly came with 
crystal clarity through my earphones. 

“How Baker Easy. This is G.C.A. Director. Do you hear me ?” 

Now this was really something. I’d have been perfectly happy to have 
had an ordinary G.C.A operator at the other end. The “Director” him- 
self need really not have taken the trouble. 

“We have you in radar contact ten miles north-east of airport. Turn 
left, heading two seven zero for identification.—Over.” 

Radar contact. Now we were really going places. Two seven zero 
was presumably the heading I had to take. As far as I was concerned 
they could send me in any direction they liked, for all I knew was that 
I was somewhere over Western Europe ; so why not two seven zero. 
I joyfully nudged Bob to tell him we had been picked up by G.C.A. He 
wasn’t the least bit impressed, and promptly went back to sleep. 

Meanwhile, the “‘Director” started sending me all over the country- 
side—right, left, and straight ahead. He seemed to behaving a lot of 
fun—which I, with an eye on the fuel gauge, could not exactly share. 
Just as I had thought up a right mode of address for a “‘Director”’ who 
had to be told where to get off, he gave me another order which didn’t 
enchant me in the least : 

“‘Descend to three thousand feet and maintain your present heading 
of two two five degrees. Good afternoon !” 

Good afternoon, indeed ! And upon that he sends me into the clouds. 
I must say that is no way to run a business; and I loathe clouds 
anyhow. But I comply nevertheless. Keeping the old two two five 
heading in a pea-soup is easier said than done, my dear Director : my 
artificial horizon performs acrobatics, the airspeed indicator jumps to 
180 m.p.h.—pull, cut, somebody shoves against my seat, Bob’s head 
drops forwards helplessly, and then... the Archangel Gabriel starts 
talking to me: 

“How Baker Easy. This is Brgubawrlzo. Talk-down. My name’s 
Jack. How’s life ? 

Perhaps he said something else, but I was so confused that I just 
roated into the microphone : “Five by five. Go ahead.” 

I don’t think I had hit on the right way of talking to an archangel, 
but he didn’t seem to mind. Oh yes! Did I say that the Director had 
a friendly voice ? Please correct that. Compared to the warm, loving, 
peaceful, humorous and deeply-satisfied voice of “Archangel Talk 
Down” the Director’s was more like that of a wandering preacher 
who’d just toured the entire U.S.A -stop. 

“You're three hundred feet abov lide path and on course. Are 
your wheels down and locked ?” 

It was all very well for Gabriel, 
path when I couldn’t even see my © 
a glide path anyway ? And I’m used to flying with my wheels up, like 
any respectable pilot. 


was I to recognise the glide 
tips ; how do you recognise 
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“The wheels are up and the name’s Charlie.” 
If I’m to call the archangel “Jack,” then he can call me ‘‘Charlie.” 
I’m always for simplifying the rules of etiquette... and of air 


traffic control, too ! 


“Hello Charlie, nice to know you. Lower your landing gear now, and 
descend. You are four hundred feet above the glide path. Turn left— 


left to two five zero.” 


Hold on, Jack. Take it easy. I’ve only got two hands. But Jack, 


I simply can’t... 


He just goes on instructing and instructing : “Your distance from 
end of runway, two miles—turn left—turn right—on glide path—below 
glide path—above glide path—one mile to go—on course...’ 


I pull, push, turn, dive, throttle, count, swear, sweat, press buttons, 


torture levers... 





“Hello Jack, hello there. Wait...” 

“«,., three-quarter mile to go, slightly above glide path, heading two 
five three. You are just breaking the clouds now. Cleared to land. Good 
afternoon, Charlie. Happy landing.” 

And pierce the clouds I did, to find a lovely, wide, concrete runway 
below me. A crack as the wheels touch down ; two, three little jolts. 
Bob opens his eyes in bewilderment, looks around wildly, and reads 
aloud the inscription on the airport building : 

RHEIN-MAIN TERMINAL, FRANKFURT. 
: As I said, you can’t beat G.C.A. 


Gidéon 


Air Transport Education 


Too much of a good thing ¢ 

Towards the beginning of last May, United 
Press reported that Lawrence University, 
Kansas, had formed a ‘Stewardess Faculty.” 
The European newspapers gleefully pounced 
upon this and quipped on whether the new 
faculty granted a “Dr. Stew.” or a “Dr. 
Humoris Causa” degree. 

These remarks served not only to show 
up their originators’ ignorance of U.S. edu- 
cational methods, but also their erroneous 
ideas on the advanced degree of specialisation 
now required of non-technical air transport 
personnel. Of course, they also entirely over- 


Purvis Hall, where McGill University’s air law faculty 
resides and where the main legal library and a number 


of seminar rooms are situated. 
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look the fact that this stewardess course is 
not concerned with scientific instruction, and 
that in the U.S. university buildings one finds 
the college, the graduate school, and the most 
varied types of technical, commercial and 
professional schools all being conducted 
separately but under the same roof. It is 
quite possible to secure, from one and the 
same institution, a doctor degree for a scientific 
thesis on air transport economics or air law, 
or a practical training enabling one to find 
employment with an airline company as a 
commercial agent or a freight official. 


The entrance to Duggan Hall, with a few McGill law 
students in front of it. 
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But there nevertheless exists a real problem : 
up to what point should air transport be made 
an object of theoretical teaching and—a further 
question—whether an ideal instructional goal 
could be imagined, which could serve as basis 
both for the practical training and the acad- 
emic studies of non-technical personnel ? 

Among answers to a questionnaire sent to 
fifty-eight American universities (“University 
Courses in Air Transportation” by Donald F. 
Mulvihill, University of Alabama, 1948) was 
the following from the University of Chicago : 

‘A university must always face the question, 
where it shall draw the line between instruction 
it can offer to better advantage than can an 
industry itself, and that which can better be 
done on the job and is mainly the respon- 
sibility of the industry itself. The line is not 
a clear one; but it nevertheless exists. No 
university can employ its resources of build- 
ings, money, and men to give instruction in 
the operation of all kinds of business. At one 
time this institution did, for a short time, offer 
a course in Railroad Management and Opera- 
secured adequate student 


tion. It never 


support, and was abandoned...” 


Butchers, bakers... and air transport makers ! 


It would be an exaggeration to speak of an 
internationally standardised conception and 
planning of academic instruction of non- 
technical air transport personnel. We have 
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not got that far yet. Despite the indisputable 
services of certain transport institutes, despite 
the diplomas and certificates granted by 
numerous U.S. and European universities, 
there is at present no absolute clarity as to the 
configuration of the instructional courses and 
their desirable goals. 

The most sharply defined goals so far are 
those of the air law faculties, for which the 
syllabus is, so to speak, dictated by the material 
itself. But here, too, we find signs of cautious 
experimentation. This is perhaps best illustrat- 
ed by the frequent thoughts, suggestions and 
discussions on the subject of creating an 
Aviation Law Institute at McGill University, 
Montreal. There is no doubt that the facilities 
in Montreal are unique for the purpose of 
teaching air law and air transport economics. 
In addition to the law library of McGill, students 
would be able to make use of the libraries of 
ICAO and IATA. Moreover, the presence in 
Montreal of these two large international 
organisations would enable them to observe 
world aviation really at work. But despite all 
this, McGill’s professors had justified doubts 
as to what material should be incorporated 
into the syllabus and how it should be pre- 
sented. We must not forget that this material 
An admirable 
treatise of air law, which appeared in 1947, is 
Traité de Droit Aérien by France’s foremost 


grows from year to year. 





“When, at 22, I took a job as an engineer in Equatorial 


Africa, I knew little or nothing of aviation law... 
Maurice Lemoine, Professor of Air Law at Paris Uni- 
versity’s ‘Institut des Hautes Etudes Internationales.” 


lawyer in the field, Maurice Lemoine ; it 
comprises 868 pages. (Those air law students 
sighing heavily over this and other massive 
volumes are assured that neither does this 
book need to be learned by heart and that it 
soon delivers up its secrets when tackled in 
an understanding manner.) 

Incidentally : with regard to procuring 
textual treatments of aviation, universities and 
schools in the U.S.A. are particularly favoured. 
Under the leadership of the Civil Aeronautics 
Administration and the head of its Aviation 
Education Division, Dr. H. E. Mehrens, the 
aircraft and airline industries, military and 
civil organisations, decided to render a service 
to teachers and students interested in aviation. 
A catalogue published by the C.A.A. in 
November, 1948, Sources of Free and Low-Cost 
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Materials, contains a comprehensive selection 
of booklets, brochures, pictures, charts and 
other informational material on aviation which 
teaching bodies may obtain, free or at low 
cost, from any of the 88 organisations which 
lent their assistance. In the foreword to this 
catalogue it is stated that a total of 126 organi- 
sations, known or thought to have an interest 
in providing materials for aviation education 
programmes, were contacted. 

It goes without saying that Europe, too, is 
moving ahead. The distinguished Nether- 
lands professor of air law, Dr. D. Goedhuis 
of Leyden University, wrote an article entitled 
“Aviation Education in Europe” (Air Affairs, 
Winter, 1948, p. 252) and mentioned that 
regular courses in air law and related subjects 
are being offered by at least seven European 
universities—Paris, Cambridge, Zurich, Lau- 
sanne, Geneva, Rome, Naples, and possibly 
others. He does not state the number of 
different transport institutes but mentions their 
aims and procedures. 

Thanks to a close collaboration with the 
aircraft and airline industries and their asso- 
ciations, the U.S. aviation teaching bodies soon 
began to look at the problem from a very 
practical angle. The summaries given by 
Mulvihill of the aviation courses offered by 
various, [J.S. universities reveal that these 








Holland's Leyden Uni- 
versity has created a 
special Chair of Air Law... 


.. occupied by Professor 
Dr. D. Goedhuis, well-- 
known expert and author 
on the subject. 





contain subjects which are astonishingly near 
to practical operations and are extremely 
remote from any dull theoretical notions : 
Northwestern University (whose Journal of 
Air Law and Commerce is one of the best 
publications in the field) informs its economics 
students about such items as maintenance, 
overhaul and engineering, shows them films 
on freight loading operations, and takes them 
on field trips to airports and airline admini- 
strative offices to acquaint them with the 
details of ticket sales, passenger and freight 
The University of Wisconsin offers 
airport 


services. 
particularly 
aspects and lists in the syllabus such subjects 
as take-off distance, landing requirements, 
temperature and barometric pressures, effects 
of snow and rain, engine failures during 
take-off, and so forth. 

So that there may be no misapprehension, 
these subjects are not taught to aeronautical 
technicians but to students of ‘Commercial 
Air Transportation.” The betting community 
may be assured that such subjects will never 
figure on the syllabus of a European university. 

The European savant, with his traditional 
dislike for all too handy casuistry, reveals a 
much more conservative character in drawing 
up his syllabus. And it is thoroughly in line 
with European scientific thinking if the French 


extensive courses on 


A mock-up of the fuselage of a Pan Am Clipper, used at the airline's training section for familiarising flight crews 
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with the controls, facilities and interior arrangements, preparatory to flight training. 
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Ministry of Education, questioned on the teach- 
ing of aviation law and economics, replies : 

“The academic training of these students 
does not differ at all from that of ordinary 
students. Not concerned with the use students 
will later make of their diplomas, our faculties 
offer such general courses of instruction as are 
usually required for securing diplomas, degrees, 
and doctorates.” 

It would be superficial to cast aside this 
opinion of the French educational authorities 
as backward or obsolete. It is not seldom 
that an altogether too extensive penetration 
into practical details carries with it the danger 
that indispensable premises to scientific training 
receive insufficient attention, or that a lecture 
course has to be interrupted at semester’s 
end because the limited time simply does not 
enable all the details to be treated. The U.S. 
universities can devote an average of three or 
at best four hours a week to air transport 
economics, whereas European universities 
more often than not have to restrict the 
course to one or two lectures weekly. 

It is difficult to imagine that the enormous 
amount of material can be mastered in such 
a short time. The solution might possibly be 
in a complete cancellation of aviation lectures 
in university programmes, and the establish- 
ment of autonomous aviation schools after 
the pattern of the various technological 
institutes. Also imaginable would be an 
independent status for some of the transport 
institutes attached to universities, as they 
exist in London, Stuttgart and, since last 
autumn, in Geneva (“Institut Universitaire 
d’Administration Maritime’’). 


Six hundred new professions 

The layman usually associates the term 
“airline personnel” solely with the ticket 
salesmen, pilots, flight engineers, air hostesses, 
and those young men in peaked caps and 
faultlessly-tailored uniforms who open the 
coach door at the airport, help the ladies 


Air hostesses (of K.L.M.) must learn not only how to serve, but... 
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United Air Lines class for teaching future counter salea agents and passenger agents. 


down the steps, and carry their luggage to the 
customs building. 

In reality, civil aviation has created about 
six hundred new professions. In the big 


airline companies there are to be found, to 





K.L.M.'s non-technical personnel begin their lessons at 
Wiltzangk, a quiet country house in Wassenaar, north 
of The Hague. 


each pilot, on the average 135 employees 
doing something else. And the managements 
are concerned not only with a perfect pro- 
fessional training of each employee, but also 
that he or she be acquainted with the com- 


pany’s history and the general organisation 
of world air transport. 

It is related that F. W. Taylor, originator 
of the “Taylor System” of scientific manage- 
ment, replied to one of his employees who 
suggested a means of improving a certain 
aspect of the work: “Sufficient people are 
paid to think about such questions. You do 
your own job and leave them to do theirs.” 

A rather serious statement, significant of an 
attitude which would ultimately defeat an 
employer’s purposes. In any case, air transport 
employs the contrary method. Airline com- 
panies in both the New and the Old World 
maintain training centres for their non-tech- 
nical flight and ground personnel. And this 
applies not only to mammoth concerns with 
practically unlimited state subsidisation, but 
also to smaller and private companies whose 
operations greatly depend on perfect service 
to customers. A good example in this con- 
nection is given by Swissair with its numeri- 
cally limited but nonetheless excellently trained 
staff. K.L.M. Royal Dutch Airlines, for 
instance, has two non-technical training estab- 
lishments, known as “Rust en Vreugd” and 
“Wiltzangk,” in Wassenaar, a garden city 


... to converse in foreign languages (T.W.A.)... 
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north of The Hague. The training period 
and syllabus vary according to the category 
of employee. Assistant foreign representatives, 
sales employees and freight employees go 
through three-month courses ; the courses for 
stewards and stewardesses take seven to eight 
The theoretical training is followed 
by a period of practical experience at K.L.M.’s 
Schiphol home base or at one of the company’s 
offices ; after this comes, in most cases, another 


weeks. 


short period of theory at Wassenaar, ending 
with the final examination. 

But regardless of the details of the training 
course, whether the student has made a main 
study of cooking, serving, telephoning, cabling, 
foreign languages, freight handling, customs 
affairs, passports and visas, accounts or com- 
pany finance, he or she does not leave Wassen- 
aar without having acquired a thorough 
knowledge of the national and international 
air transport bodies, the history and organi- 
sation of K.L.M. and its place in world air 
transport, and the general structure of world 
aviation. 

The same is to be found at United Air 
Lines, whose educational activities are centered 


at Cheyenne, Wyoming, in the company’s 


... to send and receive messages in morse code (T.W.A.)... 





Education and Training Department. A ty- 
pical feature of U.A.L. is the so-called ‘on- 
the-job” ~programme—periods of 
which follow the 


Then 


training 
indoctrination of new 


employees. there are the so-called 





. take care of children (Air France). 


management conference-—-week-long meetings 
of ten to fifteen employees from various 
branches and localities—the point being to 
bring together men performing different jobs 
to discuss common problems of organisation 


and personnel handling. 


The personnel loading cargo and mail bags aboard this DC-3 were previously shown how to do it in a T.W.A. training 
course. 












































. render first aid (K.L.M.)... 


Instructors have a favourite question they 
pose in afternoons when lunchtime drowsiness 
may be intruding upon the conference : “How 
This in- 
variably starts a lively discussion which may 
wander afield, but the department’s answer 
in any case is simply that female employees 
should be handled “just like men only more 


to supervise women employees ?” 


” 


so. 

As fitting as this remark may be, the fact 
remains that the airline companies do every- 
thing to give their male and female employees 
a thorough air transport education. Gone 
are the times when any normally trained 
employee of a travel agency could simply be 
transferred to an airline ticket agency, any 
haulage company’s employee take his place 
in the freight department of an airline com- 
pany, and when a stewardess needed only to 
be pretty, light, and not too clumsy at serving. 

Pan American World Airways pays its 
stewardesses monthly salaries ranging from 
$200 to $270, and the company’s stewards 
are paid between $290 and $340, whereas 
young engineers with a Master-of-Arts degree 
earn about $300 a month. 

But something is demanded in return for 
these salaries; something which can _ be 
offered only by qualified personnel. 

“What do Chilean import forms look like ? 
—How do I declare a British motorcycle in 
Argentina ?—What should one feed to pen- 
guins ?”—An air freight specialist must be 
able to find an answer to all the queries liable 
to crop up in his branch. Stewardesses must 
know how to care for children ; they might 
be asked how a watch has to be set for Hono- 
lulu time, or what kind of clouds are visible 
from the cabin. They must be able to converse 
with diplomats and tranquillize anxious old 
ladies. * 


Is there a common educational goal in 


technical and non-technical, academic and 
non-academic aviation education. Perhaps the 
answer would have to run : “Become a citizen 
of the world ; learn to bridge the frontiers of 


languages, nations, and ways of thinking.” 
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Progress 


AN OVERHEAD VIEW OF 10,000 HORSEPOWER—half of the en- 


gine power of Britain’s newest and largest airliner, the Bristol “Bra- 


’ 


bazon 1,” now being readied at Filton for its first flight. Four Bristol 
“Centaurus” engines, each of some 2,500 horsepower, are geared in 
pairs and completely buried in each wing-half. Doubtlessly one of the 
most interesting constructions of the postwar era, the “Brab”’ has the 
appearance of a four-engined craft, as each pair of engines drives con- 
centrically-mounted three-bladed propellers through a bevel gearing. 
The aircraft is so large that a special assembly hall and runway had to be 
built for it--to the tune of about five million pounds. To this come 
the costs of developing and building the prototype, so that the entire 
“Brabazon 1” project represents some twelve million pounds or fifty 
million dollars. Even for an entirely new design this sum is enormous, 
and it is therefore not surprising if the British aircraft and airline industries 
are rather excited about the “Brab’s” first flight, scheduled for this summer. 





SEVENTY-THREE TONS ON TRACTOR TREADS. Boeing’s 
Seattle plant is testing a tractor-tread landing gear to replace the nose- 
wheel and dual main wheels of the U.S. Air Force’s standard medium 
bomber, the 164,000-lb. B-50. In reality the idea is not new, for 
it has previously been the subject of tests with other aircraft (Douglas 
DC-3, Fairchild C-82, lightplanes in Italy, etc.), but never before 
has a fully-retractable tractor undercarriage been built for such a 
heavy aircraft. The B-50’s great take-off weight is causing the USAF 
a headache, for it seems that its terrific wheel pressure is too much 
for many of the strategically-important air bases established during 
the war. The new track-treads have a footprint area three times 
that of the B-50’s usual double-tyre landing gear—which is certainly 
an improvement—but whether the tractor idea will work on primitive 
turf fields remains to be seen. The weight penalty may be considerable, 
for the brakes, prerotation mechanism, belt-and-drum assemblies, 
multiple shock absorber unit, etc., have to be robust and adjusted 
to the heavy aircraft’s high landing speed. 
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Progress? 


SIGN OF THE TIMES. Who said that _heli- 
copters were unobtrusive creatures that quietly 
betake themselves to small backyards between high 
buildings when they want to land ? This photo 
of one of the U.S. Navy’s ten-place transport-type 
Piasecki HRP-1 ‘Rescuer’ helicopters coming in 
for a landing at Piasecki Corporation’s “Helioport” 
just goes to show the regresses progress can cause. 
The firm’s public relations director proudly states 
that the sign is “probably the only one of its kind.” 
We hope he’s right. 
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AND YET IT FLIES! Looking like no “Constellation” ever 
seen before, one of the U.S. Navy’s two PO-1W types, uglified 
for testing airborne electronic devices, is shown here taking off 
for its first test flight. Little has remained of the airliner’s world- 
famous sleekness : the huge radomes bulging from above and 
below the fuselage and the mysterious sawtooth spine and array 
of masts along “Connie’s” usually smooth back suggest that the 
designers were inspired by pictures of dinosaurs. In addition 
to a loss of speed, the new configuration had led to a considerable 
increase in lateral stability, causing one of the aircraft's test crew 
to comment : “‘The natural inclination of the beast is to fly in an 
unwavering straight line.” 


FIGHTING AGAINST SPEED! The designers of modern jet fighters 
usually have but one aim in mind; speed and more speed. ‘That other 
qualities such as manceuvrability and landing characteristics have to 
suffer in consequence, has to be accepted for better or for worse. But 
in flight, too, high speeds can be undesirable and present a setback from 
the tactical standpoint. Modern fighters, such as the Northrop XF-89 
“Scorpion” twin-jet all-weather fighter shown here, are consequently 
equipped with devices enabling the pilot to cut down his speed. In 
addition to the double-slotted flaps along the trailing edge, the “Scorpion” 
has so-called ‘‘decelerons”—jaw-like control surfaces which combine the 
functions of ailerons, tighter brakes and landing flaps. In normal flight 
the jaws are closed and the controls function as ailerons ; at take-off and 
landing, the lower edge of the deceleron is depressed to provide additional 
landing flap surface ; and in dives the jaws are opened to provide effective 
fighter brakes. Various types of aerodynamic brake have been evolved 
by Northrop engineers in recent years, but the thin high-speed aerofoil 
section of the “Scorpion’s” wing precluded the use of any of the old 
designs. 
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O, June sth, 1783, at Annonay near Lyons, 
the brothers Joseph and Etienne Montgolfier 
gave the first public ascension in history of a 
balloon-—an unmanned affair made of paper 
and inflated with hot air, which was christened 
“Montgolfiére” after its inventors. This was 
followed about six months later by the first 
human ascents in free balloons, by Pilatre de 
Rozier in a fire-balloon of the Montgolfier type 
and by the physicist, J. A. C. Charles, in a 
hydrogen balloon, each with a passenger. 

Goethe, whose zooth anniversary will be 
celebrated by men of letters the world over in 
August of this year, was 34 years old at the 
time, and held the title of Geheimer Ra/f—or 
Privy Councilor—under Duke Karl August 
von Weimar. That he was deeply impressed 
by the conquest of the air is revealed by pas- 
sages in his personal letters and even more by 
a place in his Maximen und Reflexionen— 
“Maxims and Reflections” (Hefte zur Mor- 
phologie, 1822) : 

“Those who witnessed the discovery of air 
balloons will tell you of the world movement 
that resulted therefrom, what sympathy was 
accorded the balloonists, what burning desire 
was kindled in so many thousands of hearts 
to participate in such long prophesied, perilous 
voyages, always believed in, always incredible ; 
how cheerfully and ceremoniously each sepa- 
tate attempt filled the newspapers, inspiring 
writers and engravers; what tender sympathy 
was granted to the unfortunate victims of such 
attempts. It is impossible to restore this, even 
in the memory...” 

Goethe was strongly possessed by the revo- 
lutionary significance of aeronautics. But it 
is probably less known that, in the battle with 
the new element, he took a part which, though 
' certainly more for amusement, was neverthe- 
less an active one. 

Also in Weimar attempts were made to make 
and fly Montgolfiére balloons, the chief pro- 
ponent being a Dr. Buchholz, proprietor of 
the court pharmacy. Goethe wrote to a friend 
on December 27th, 1783 : 

“Buchholz tortures the airs in vain, the 
spheres do not want to ascend. One of them 
rose to the ceiling, as if in malice, but will not 
do it again. I have now decided in my heart 
to approach this thing quietly, and hope, like 
the Montgolfiers, to chase an enormous sphere 
into the air. It is certain that many accidents 
are to be feared. Even of the three attempts 
by the Montgolfiers, not one was perfectly 
successful.” 

Goethe personally participated in the bal- 
looning attempts of the enthusiastic Dr. Buch- 
holz, and at the same time took care that 
nothing should become known to the public 
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Balloonist Who Was Goethe 


BY DR. ALEX MEYER, ZURICH 


too soon. Thus Frau von Stein, who was very 
dear to bim, was informed accordingly, but 
was asked to keep quiet about it. In a letter 
of May 19th, 1784, he wrote to her : 

“We shall perhaps try the small balloon 
with a firebasket. But do not tell anybody 
about it, for the news might travel too far.” 

The tests were successful. On June gth, 
1784, he wrote from Eisenach : 

“At Weimar we sent a balloon up in the 
same way as Montgolfier. It is 42 feet high 
and 20 feet broad. It is a beautiful sight, but 
it does not stay in the air for long, as we do 
not wish to risk attaching a flame to it. The 
first time it travelled a quarter-hour foot jour- 
ney in about four minutes, the second time it 
did not stay up for as long. One will soon 
ascend here at Eisenach.” 

In his Geschichte meines botanischen Studiums 

“Story of my Botanical Studies” (1817- 
1831)—he wrote on the balloon ascensions at 
Weimar : 

“Dr. Buchholz, proprietor of what used to 
be the only pharmacy here, sound in wind and 
limb, applied himself with a laudable zeal to 
the natural sciences... And it must be said 
that, also later on, when the scientific world 
began eagerly to study the different sorts of 
air, he never failed to conduct his own experi- 
ments in the newest fields. Thus he once made 
one of the first Montgolfiéres ascend in front 
of our terraces, to the delight of the initiated ; 
but the public was completely taken by sur- 
prise and the frightened pigeons began to flee 
in all directions.” 

Goethe had a distinct feeling of regret when 
fate decided that he himself should not be the 


The first human ascent by balloon in Germany was made 
on October 3rd, 1785, by the French balloon pioneer, 
Jean Pierre Blanchard, who flew 28 miles from Frankfurt 
to Weilburg in 30 minutes. Blanchard’s hydrogen-filled 
balloon is shown here over Frankfurt. 


oe 
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discoverer of the balloon. In a short article 
written in 1821, Naturwissenschaftlicher FE:nt- 
wicklungsgang—“The Evolution of the Natural 
Sciences” —which was to have been the basis 
for an unfortunately unfinished work, he again 
returned to the subject of balloon experi- 
ments : 

“The air balloons have been discovered. 
How near I was to this discovery. A little 
grieved at not having made the discovery 


myself. Soon consoled.” 
* 


Goethe was particularly interested in the 
balloon ascents of the French professional 
balloonist, Jean Pierre Blanchard. 

Blanchard (1753-1809) used hydrogen-filled 
balloons in his numerous ascents in Europe 
and America. The first crossing of the English 
Channel in a balloon was made by him and 
the American physician, Dr. Jeffries, on Jan- 
uary 7th, 1785, when they drifted from Dover 
to Calais in about three-quarters of an hour. 
Blanchard’s fifteenth balloon trip, in which 
Goethe was especially interested, was to have 
taken place at Frankfurt on September 25th, 
1785, but did not occur until October 3rd, 
1785, when a flight was made to Weilburg, 
28 miles away, in 30 minutes. On this occasion 
of the first human ascent by balloon in Ger- 
many, Blanchard let a dog drop by parachute. 
(Shame there was no S.P.C.A.—Ed.) 

It is seen from Goethe’s letters to Frau von 
Stein and a number of his friends, that he sent 
Frau von Stein’s youngest son, Fritz, from Wei- 
mar to Frankfurt “tin order that he should see 
Blanchard rise into the air.” Goethe wrote 
that he awaited ‘‘Fritz’s description with curio- 
sity.” Because the ascent was postponed, Fritz 
von Stein never saw that balloon demon- 


stration. 
x * * 


Man later solved the problem of flight by 
resorting to aerodynamics, /. ¢., by employing 
an outside mechanical force. Goethe’s real 
yearning, to which he repeatedly gave expres- 
sion in his writings, was for the fulfilment of 
Man’s time-honoured dream to emulate the 
birds and rise into the air on wings powered 
with his own muscles. Whether this dream 
will ever become reality ? The last word in 
aeronautical development has surely not yet 
been pronounced. But should muscular flight 
remain Utopian, then the disappointed dream- 
ers thereof may find solace in a sentence from 
Goethe’s “Maxims and Reflections” : 

“The greatest happiness for the thinking 
man is to have explored that which can be 
explored and to honour with peace that which 


cannot.” 
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Records homologated by the F. AT. 
CLASS G — HELICOPTERS 


Speed over 3-km. course (U.S.A.) 
Harold E. Thompson 
Sikorsky S-52-1 helicopter 
Franklin O-425-1 engine of 245 H.P. 
Cleveland, Ohio, April 27th, 1949 
208.494 km./hr. 


Speed over too-km. course (U.S.A.) 

Harold E. Thompson 

Sikorsky S-52-1 helicopter 

Franklin O-425-1 engine of 245 H.P. 

Milford, Connecticut, May 6th, 1949 
197.545 km.|hr. 





Histoire de |’ Aviation. By René Chambe. Flammarion, 

Paris, 1949. 

A brief glance at this popularly written and magni- 
ficently illustrated history of aeronautics is nevertheless 
apt to elicit the unfriendly remark, ‘What, another 
one ?”” But it is sufficient to read the first chapter in 
order to dispel this thought. General René Chambe, 
military pilot of two world wars and lastly “Com- 
mandant des forces aériennes d’armée,” in his complete 
history of aeronautics up to World War II, conscien- 
tiously and expertly fills a number of gaps that have 
hitherto been neglected. The chapter on Clément 
Ader and the Wright Brothers proves that the author 
never succumbed to the temptation of writing a purely 
French story, and the laurels he confers upon the 
women pilots show that he does not share the narrow- 
minded professional views of some of his colleagues 
of the “strong sex.” This book rounds off the series 
of excellent books that Chambe has already given to 
aviation enthusiasts the world over. (French.) 

He. 


The Royal Air Force in the World War, Volume 111, 
By Captain Norman Macmillan. George C. Harrap 
& Co., Ltd., London, 1949. 

The penultimate volume of Captain Macmillan’s 
series begins with Italy’s entry into the war in June 
1940, shortly after which the small R.A.F. force of 
168 aircraft aided by obsolescent Commonwealth units 
faced the entire weight of the Regia Aeronautica and 
the Luftwaffe without combatant ally, and ends with 
the conquest of Italy in May 1945, when the Medi- 
terranean Allied Air Force numbered some 250,000 men. 
It is more than an accurate chronicle of events in 
North and East Africa, the Mediterranean generally, 
Italy and the Balkans ; it discloses the reasons of each 
success and failure, the trends in military thinking 
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Altitude (U.S.A.) 

Captain Hubert D. Gaddis 

Sikorsky S-52-1 helicopter 

Franklin O-425-1 engine of 245 H.P. 

Bridgeport, Connecticut, May 2ist, 1949 
6,468 metres 


RECORDS OVER SPECIFIED ROUTES 


London— Rome 

S/Ldr. Neville Duke, D.S.O., D.F.C., A.F.C. 
(Great Britain) 

Hawker “Fury” monoplane, K.857 

Bristol ‘Centaurus 18” engine of 2,500 H.P. 

London Airport to Ciampino Airport 
May 12th, 1949 

Duration : 2 hr. 31 min. 51 2/5 sec. 

Average speed 377.6 km.|br. 


Book Reviews 











behind each reorganisation, and above all the birth 
of the new strategy of war: “He who holds the air- 
fields opens the sea-routes and the door to victory on 
land.” Malta’s heroic four-year resistance later made 
possible the assault of Sicily. And it was air power 
that reversed all concepts of war when it enabled Italy 
to be conquered from the south. Pantelleria marked 
the first surrender of a fortress to air bombardment. 
Air power saved an awkward situation for the army 
at Salerno—as it had done previously during the 
8th Army’s retreat before Rommel. _ But the primary 
asset to effective employment of air power is clearly 
shown to have been in efficient Combined Staff Plan- 
ning. 

Behind the R.A.F.’s ascendance one sees clearly the 
master-mind of Tedder—the development of real air 
transport in war, of fighter-bombers, air-to-ground 
communications, efficient repair and maintenance ser- 
vices, and after 1943, when U.S. aid was felt, the 
broad division between tactical and strategic air forces. 

The author’s experience as a test pilot is shown in 
his expert criticisms of aircraft designs. His reputation 
as a military historian has obviously gained him access 
to many high-level service reports. The result is a 
vividly informative account of lasting value. Sa. 


Les Armes de Demain. By Albert Ducrocg. Editions 

Berger-Levrault, Paris, 1949. 

Rockets, aircraft, atomic weapons, bacteriological 
warfare, lethal rays, submarine weapons, and so on 
--everything imaginable in the field of future means 
of destruction is described in this book. The author 
describes, in great detail, projects that have not yet 
reached the first test stage. As if he really had access 
to the most secret of secret military plans! If technical 
possibilities are occasionally overestimated, it does no 
harm, for, after all, not even Albert Ducrocg can 
know everything. Those who wish to gain a general 
idea of scientific progress and its application to instru- 
ments of destruction will find this popularly written 
book quite interesting. (French.) Bi. 
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London— Karachi 

S/Ldr. Neville Duke, D.S.O., D.F.C., A.F.C. 
(Great Britain) 

Hawker ‘‘Fury” monoplane, K.857 

Bristol “Centaurus 18” engine of 2,500 H.P. 

London Airport to Mauripur Airport 
May 12th, 1949 

Duration: 15 hr. 20 min. 27 sec. 

Average speed 412.170 km.|br. 





Air Power Can Disarm. By J. M. Spaight. Published 
by the Air League of the British Empire in association 
with Sir Isaac Pitman & Sons, Ltd., London, 1949. 


Distinguished author of the internationally leading 
work on air warfare rights, Air Power and War Rights, 
J. M. Spaight is no stranger to regular readers of our 
magazine. Air Power Can Disarm already appeared 
in excerpt form in the R.A.F. Quarterly. As in The 
Atomic Problem, Spaight again urges legislation out- 
lawing the atomic bomb. But this time he goes a 
step further. The decisive successes of ordinary 
bombing tactics serve as his proof that atomic weapons 
are not indispensable. Admitting that prophecies can 
be a risky undertaking, he nevertheless feels justified 
in predicting that the atomic bombs dropped on Japan 
will have been the first and last applications of this 


terrible instrument of devastation. May he be right. 
He. 


Books Received: 


(Reviews of a selection to appear later) 


Thermodynamic Charts for Combustion Processes. 2 Vols. 
Authors : H. C. Hottel, G. C. Williams, C. N. Satter- 
field. Published by John Wiley & Sons, Inc., 
New York ; Chapman & Hall, Ltd., London. 


Radio at Ultra-High Frequencies. Vol. 2. Authors : 
Alfred N. Goldsmith, Arthur F. Van Dyck, Robert 
S. Burnap, Edward T. Dickey, George M. K. Baker. 
Published by RCA Review, Radio Corporation of 
America, Princeton, New Jersey. 


Détermination et Calcul des Heélices d’ Avions Optima, 
Simples et Coaxiales. Vol. 2. Author ; René Hirsch. 
Published by Service de Documentation et d’Infor- 
mation technique de |’Aéronautique, Paris. 


Wireless for Beginners, Author : C. L. Boltz. Published 
by George G. Harrap & Co., Ltd., London. 
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AVIATION POLITICS 


= «© Cuba and Israel have 
joined the International 
Civil Aviation Organisa- 
tion, thus bringing the 
number of [CAO mem- 
ber nations up to $4. 


Louis Pincus, 
Isreali Delegate to ICAO 





@ The Government of Ceylon is negotiating for the 
conclusion of civil aviation agreements with the 
United Kingdom, Australia, Italy, Egypt and Iran. 
Similar discussions are to start with Iraq. 


@ An air transport agreement between Pakistan and 
Australia was signed in Karachi on June 3rd, establish- 
ing air routes between the two countries via Ceylon 
and via Burma. 


FIRST FLIGHTS 

@ The U.S. Air Force’s new twin-engined jet fighter 
prototype, the Lockheed XF-90, made its first flight 
on June 4th with Lockheed’s chief engineering test 
pilot, Tony LeVier, at the controls. During its flight 
of 37 minutes the XF-90 was taken up to 15,000 ft. 
in order to test the operation of its landing gear, its 
stall characteristics at landing speeds, and the operation 
of its control system at relatively high and low speeds. 
Powered by two Westinghouse J-34 axial-flow jet 
engines of 3,000 lbs. thrust each, the XF-90 has a 
span of about 4o ft., a length of about 535 ft., and a 
height of about 15 ft. ; gross weight has been given 
as 25,000 to 26,000 lbs., though it is possible that the 
fully-equipped aircraft will gross closer to 30,000 Ibs. 





Lockheed XF-90 


@ The Douglas D-558-2 “Skyrocket” high-speed 


research aircraft has now been flown for the first time 
‘with both the jet engine and rocket motor in operation. 
Previous flights had been executed with only the jet 
engine operating. The jet engine is a General Electric 
J-35 furnishing 4,000 lbs. thrust, and the rocket power 
plant is a 6,o00-lb.-thrust unit built by Reaction 
Motors, Inc. 





Douglas D-558-2 “Skyrocket” 


NEW AIRCRAFT 


@ Bell Aircraft Corp. has been awarded a contract 
for an X-5 supersonic research aircraft by the U.S. 
Air Force, latest in the continuing series being designed 
jointly by the Air Force, Navy, and NACA. The new 
X-5 will feature wings with variable sweep angle, 


* Excerpts from Nos. 1701-1725 (May 13th to June 
18th, 1949) of ‘“Interavia Air Letter,’’ an aeronautical 
digest published five times weekly. with photo supple- 
ment, in separate English and French editions. 
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thereby providing sharp sweep for supersonic flight 
and only moderate sweep for landing and taking off. 
Bell Aircraft are the builders of the X-1, first supersonic 
aircraft, and of the X-2, swept-wing development of 
the X-1. 


@ The second of two Republic XF-g1 jet-plus-rocket 
high-speed experimental interceptor fighters is approach- 
ing completion at the manufacturers’ Farmingdale 
plant and will soon be shipped to Muroc Air Force 
Base where the first unit has been undergoing flight 
tests for some time. 


@ Boeing C-97A “Stratofreighters,”” now in quantity 
production for the U.S. Air Force, have been approved 
for operation at a gross weight of 148,000 lbs. Normal 
payload of the new version is 45,400 lbs., although under 
special conditions up to 53,000 lbs. may be carried. 
The type’s normal speed is over 300 m.p.h., and the 
normal landing weight is 130,000 Ibs. Earlier versions 
of the “Stratofreighter” series, the XC-97 and YC-97, 
have been in service with U.S.A.F. units (and now the 
Military Air Transport Service) since 1944. 


@ Lockheed Aircraft Corp. is developing an improved 
model of the “Constellation” for use as a heavy-cargo 
military or commercial transport. Designated L-949, 
the new “Constellation” has an extended fuselage and 
a design payload of 50,000 Ibs. Flight tests of an L-749 
at a gross weight of 137,000 lbs. have been completed 
successfully, indicating the practicality of a 50,000-lb. 
payload for take-off. 


@ Two American scientists, Professor Koppen and 
Dr. Bollinger, have developed a new slow-flying 
aircraft known as the “Helioplane,”” now being manu- 
factured by Helio Corp. Powered with an 85-H.P. 
Continental engine converted for fuel injection, the 
“Helioplane” is remarkable for such high-lift devices 
as a split rudder, full-span flaps, automatic aerodyna- 
mically-controlled leading-edge slats, and a two-blade 
constant-speed ‘‘Aeromatic” propeller of g ft. in dia- 
meter, designed for a high-thrust rating at low forward 
speeds and at moderate r.p.m. The type’s gross 


weight is 1,350 lbs. and its wing loading approximately 
9 |bs./sq. ft. 





Helio Corporation's ‘“Helioplane” 


@ An experimental jet-powered helicopter designated 
XH-17, now under assembly at the Culver City plant 
of Hughes Aircraft Co., should be ready for its first 
test by next September. Designed to carry a payload 
of 24,700 Ibs. over a distance of 65 miles, the XH-17 
has a single jet-thrust two-blade main rotor of 136 ft. 
in diameter and a conventional anti-torque rotor at the 
rear. ‘Two fuselage-mounted General Electric J-35 
turbo-jets will feed compressor air through the rotor 
blades to burners at the blade tips. 


@ The prototype of the Handley Page “Hermes 5” 
experimental airliner equipped with four 2,290-S.H.P. 
Bristol “Theseus” propeller-turbines is to undergo 
its flight tests shortly. Estimates indicate that the 
“Hermes 5” will have a top speed of 350 m.p.h. at 
15,000 ft. and a maximum cruising speed of 349 m.p.h. 
at 10,000 ft. The maximum permissible all-up weight 
for take-off will be 84,000 lbs. 
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@ A. V. Roe & Co., Ltd., of Manchester, is to con- 
struct a delta-wing aircraft. 


@ Following the completion of taxi tests and hops, the 
Centre NC 1080 carrier-based jet fighter prototype is 
to be taken to Melun-Villaroche airfield for its first 
flight, with Ferdinand Lasne in the cockpit. The Nord 
1601 twin-jet experimental aircraft and the Nord 2500 
twin-engined freighter are likewise being taken to 
Melun-Villaroche for their test programmes. 





Centre NC 1080 


@ The Hurel-Dubvis HD to designed by Société des 
Avions Hurel-Dubois and under construction in the 
Paris plant of S.A. Pierre Levasseur is intended to show 
the good flight characteristics obtained by utilising cer- 
tain innovations elaborated by Hurel-Dubois, namely 
the simultaneous use of aerofoil-type struts (thus pro- 
viding additional lift), a wing with a large aspect ratio, 
and high-lift (Fowler) flaps. The engine is a Mathis 


type of 40 H.P. Span is 39 ft. 4% in., wing area 48.4 
sq.ft., aspect ratio 32.5 and wing chord 1 ft. 3% in. 
Grossing 1,060 lbs., the HD 10 attains a maximum speed 
of 133 m.p.h. and a ceiling of 16,400 ft. 





Hurel-Dubois HD 10 


@ A fourth mark of the Fiat G.46 two-seat trainer 
series, the G.46-4, is being equipped with a de Havil- 
land “Gipsy Queen 2” six-cylinder in-line of 205 H.P. 
maximum output. The other versions of this type, 
which differ only by virtue of their power plants, are 
the G.46-1 with an Alfa Romeo 115-I of 202 H.P., the 
G.46-2 with a “Gipsy Queen 30” of 250 H.P., and the 
G.46-3 with an Alpha Romeo 115-Iter of 222 H.P. 


@ A new SAAB g1 B version of Svenska Aeroplan 
A.B.’s three-seater “Safir” is equipped with a six-cylin- 
der Lycoming O-435-A engine of 190 H.P. take-off 
power instead of the 145-H.P. de Havilland “Gipsy 
Major 10” used in the original version. Under test since 
January 15th, the SAAB 91 B has the following perfor- 
mance at an operating weight increased from 2,194 lbs. 
to 2,370 lbs. : maximum speed, 177 m.p.h. ; cruising 
speed, 155 m.p.h. ; rate of climb, 1,150 ft./min. ; service 
ceiling, 22,965 ft. ; take-off run, 492 ft. 


@ The aircraft plant at Etimesut, Ankara,-operated by 
the semi-nationalised Tiirk Hava Kurumu (Turkish Air 
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League), has so far developed four aircraft types of its 
own design, none of which has yet been built in any 
great quantity : T.H.K.2 single-seat aerobatic trainer, 
T.H.K.5 (and 5A) twin-engined personal aircraft, 
T.H.K.11 three-seat light aircraft, and T.H.K.13 all- 
wing research aircraft ; all except the last one are power- 
ed with the de Havilland “Gipsy Major 1” of 130 H.P. 
The T.H.K.2 and T.H.K.5 are both cantilever low-wing 
monoplanes of wooden construction, the ‘T’.H.K.2 
having a retractable tail-wheel undercarriage and a single 
tin and rudder, the T.H.K.5 a fixed tail-wheel under- 
carriage and a twin fin and rudder unit. The T.H.K.11 
is a high-wing cantilever type of wooden construction, 
with pusher propeller, and the T.H.K.13 is an experi- 
mental all-wing glider. 





T.H.K.6 





- 


T.H.K.13 


@ Professor Ivan P. Bratukhin, the Soviet aircraft 
designer, has brought out a new helicopter powered by 
two 690-H.P. ASch-21 seven-cylinder radials mounted 
on lateral outriggers. The type is to all appearances a 
development of the twin-rotor “Omega”? which was 
also designed by Bratukhin. 


INDUSTRIAL NEWS 


@ The Bristol Aeroplane Co., Ltd., has started on the 
development of guided missiles in cooperation with 
electronics experts. 


@ Fiat S.A. has decided to reorganise its activities in 
Argentina and in this connection has established its own 
Argentine agency under the name of “Fiat Delegacion 
para America Latina” which will seek to boost Fiat’s 
business not only in the Argentine but in the whole of 
South America. 


@ A reorganisation of the Czech aircraft industry has 
resulted in all aircraft plants being merged into a single 
concern known as the “LET” Nationalised Aircraft 
Factories (Letecke Zavody, Narodni Podnik). Hitherto, 
the industry was divided among two nationalised indus- 
trial groups, one comprising the aircraft industry proper 
(Letecke Zavody) and the other the nationalised auto- 
mobile industry (Automobilove Zavody) to which be- 
longed many firms active in the aircraft manufacturing 
field. This arrangement was a transitory one and the 
new unified arrangement was to be expected. The 
“LET” thus includes the actual aircraft firms as well as 
those members of the automobile industry engaged in 
aircraft manufacture. There is a separate automobile 
industry group which comprises firms solely engaged 
in the manufacture of motor vehicles. The new “LET” 
groups the following concerns : first, the five compa- 
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nies formerly regarded as the aircraft industry proper : 
Factory 1, /etnany-Letov ; Factory Il, Vysocany-Aero ; 
Factory IV, the repair and overhaul depot at Kbely near 
Prague ; the Walter aero-engine and propeller plant at 
Jinonice near Prague ; and the Aero repair and over- 
haul depot at Prague-Karlin. From the former compo- 
nents of the automobile industry, “LET” groups the 
following firms : Ofrokovice-Zlin, Chocen-Mraz, and an 
overhaul depot at Kunovice. 





«Hiller 360,” now in production 


@ United Helicopters, of Palo Alto, California, is now 
turning out three “Hiller 360” type helicopters each 
week and can therefore be regarded as having the lar- 
gest quantity production of helicopters in the U.S.A. 
at present. 


AIR TRANSPORTATION 


@ American Airlines is inaugurating direct non-stop 
flights between New York and Toronto under the pro- 
visions of the new U.S.-Canadian air transport agree- 
ment. Initial schedules provide two round trips daily. 


@ Pan American World Airways are flying 36 round 
trips weekly across the Atlantic this summer. Two of 
these trips are exclusively for carrying freight. 


@ British European Airways has made a provisional 
decision to order twelve Australian de Havilland DH-3 
“Drover” three-engined feedet transports. These air- 
craft would be used on domestic services at present 
operated by charter companies under associate agree- 
ments. 


@ Panair do Brasil has purchased three Lockheed 
“Constellations” to supplement its present fleet of five 
aircraft of this type. The additional “Constellations” 
will be used to increase Panair’s services to Europe. 


@ There are still more than thirty Ford three-engined 
transports of 1929 vintage that are considered airworthy 
and are registered with the Civil Aeronautics Adminis- 
tration by their owners in the U.S.A. and Alaska. A 
number of others are still in regular service in various 
parts of Latin America. ‘Trans World Airline made 
these discoveries in seeking one of the 20-year-old air- 
craft for use in its celebration in July of the twentieth 
anniversary of the line’s first transcontinental air and 
rail passenger service. 


@ Air-India International completed its first year of 
flying operations on June gth. The line has flown 
882,000 miles, carried 5,000 passengers, performed 
22,850,000 passenger-miles and 4,387,000 capacity ton- 
miles during the twelve-month period. ‘The company’s 
staff totals 448, including 16 pilots. All flights have 
been made with three Lockheed “Constellations,” and 
a further two aircraft of this type are on order. 


@ Plans to form an airline known as Paraguayan World 
Airways with American, Argentine and Paraguayan 
capital are reported to have been submitted to the Para- 
guayan Government by Angel Pagliuca, an Argentine 
citizen resident in New York, who is Chairman of the 
most important Argentine import-export firm. The pro- 
jected airline will operate scheduled services between 
Paraguay and Argentina, an all-cargo route from Para- 
guay to the United States, and an all-cargo and mail 
service to Europe (notably Italy). The new company 
would have its nominal headquarters in Asuncion, Para- 
guayan capital, and would be the country’s first major 
airline. 


@ The Yugoslav Government is reported to have 
asked the Soviet Government for its agreement to liqui- 
date the Russo-Yugoslav JUSTA airline concern. 


INTER ISCOAVIA 


SERVICE AVIATION 


@ The U.S. Air Force’s 14th Fighter Group, the first 
to be equipped with Republic F-84 jet tighters, has 
accumulated more than 13,500 hours of operation since 
the first aircraft of this type were received during the 
autumn of 1947. 





Republic F-84 “Thunderjeta” of U.S.A.F. 14th Fighter 


troup 


@ The Royal Australian Air Force’s No.78 Fighter 
Wing has been reactivated to become Australia’s first 
jet fighter wing, and received its first Australian-built 
de Havilland “Vampires” last June. 


@ Units of the Danish Air Force are being equipped 
with Gloster “Meteor” twin-jet fighters. An order for 
6o “Meteor 4” types has been placed by the Danes ; 
the first 20 are scheduled for delivery by the end of this 
year. 


@ The first tive of the ten de Havilland “Vampire 5” 
jet fighters for the South African Air Korce are expected 
to be delivered in August, 1949, and the remainder 
early in 1950. 


@ The Polish Air Force at present has the following 
aircraft of Soviet design in service, according to the 
Polish technical press : Polikarpov PO-2z and Yakovlev 
UT trainers ; Yakovlev Yak-3 and Yak-5 fighters ; Ilyu- 
shin IL-2 and IL-3 ground attack aircraft ; Petlyakov 
Pe-2 dive bombers ; Li-z (Soviet version of the Dou- 
glas DC-3) transports. 





Studying the Flying Qualities 


Nos. 2 and 3 of * Interavia, Keview of World Aviation,” 

Vol. LV, 1949. 

Flugbaumstr. Dr.-Ing. Karl Doetsch, formerly with the 
Deutsche Verxuchsanstalt fir Luftfahrt and presently 
working in the south of England, attaches great value 
to letting it be known that, in 1943, together with his 
collaborators E.G. Friedrichs, P. Héhler, W. Liebe and 
H. Lugner, he wrote a» DVL report entitled Nevwentiwur{ 
von Flugeigenschaftsrichtlinien ; not generally acces- 
sible, this was also published as LGL-Bericht 163 and 
appeared in English under the title ‘New Standards 
for Desirable Handling Qualities of Aircraft." Parts 
of this report were used by Mr. H. Briickner asx docu- 
mentation for his article entitled “Studying the Flying 
Qualities.” 
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Figures purpose and facts dispose 

“Manufacturers of personal planes will enter 1946... with a backlog 
of cash plane orders exceeding 25,000... It is expected that actual 
production of personal aircraft will exceed 30,000 units during 1946. 
This, however, will fall far short of filling the 50,000 orders now on 
the books with more coming in daily.” 

This cheerful report was released on December zoth, 1945, by the 
Aircraft Industries Association of America (A.1.A.A.). And it was 
not even too optimistic, for in that year of a gigantic industry’s 
reconversion to peacetime production, some 33,000 personal aircraft 
were manufactured and—what is more important—sold for a total 
of $92,000,000. 

Presumably it was this success which tempted many well-known and 
distinguished U.S. aeronautical experts into making predictions and 
prophesies ‘a la Gallup.” But despite extremely detailed studies of the 
situation (market analyses are a national sport in the U.S.A.), even a 
man of the calibre of T. P. Wright had no more luck than Gallup had 
a short while ago in his presidential forecasts. 

At the Anglo-American Aviation Conference in London in Sep- 
tember, 1947, he nevertheless repeated his 1945 forecast that, by 1955 
or thereabouts, there would be 400,000 registered civil aircraft in the 
U.S.A. ; production would amount to some 25,000 units in 1947, 
about 30,000 in 1948, 40,000 in 1949, Over 50,000 in 1950, and so on. 
Assuming a life of five years, T. P. Wright calculated a steady increase 
of the registered, 7. ¢. sold and operated, private aircraft up to 400,000 
in 1955, by which time the industry would have an annual production 
of very close to 200,000 units. And, incidentally, T. P. Wright was 
not the only optimist—other persons of international repute, as for 
example Grover Loening, shared his opinions and in some instances 
expressed even higher hopes. The sceptics of the Old World had 
no alternative but to regard with amazement and envy the land of 
unlimited possibilities. 

But the figures do not always coincide with the facts ; and in this 
instance the facts were hard and, for some, a bitter disappointment. 

"Granted, on the first of January, 1949, 96,000 personal aircraft figured 
on the U.S. register—but this was an increase of only 1 per cent. over 
the preceding year. Still more food for thought was given by the 
production figures—which bore no resemblance whatever to those 
predicted. The 1946 record figure of 33,000 units decreased by a half 
to 16,000 in 1947 and, contrary to all hopes, not even this figure could 
be maintained. The year 1948 brought along another sharp drop, to 
about 7,000 aircraft, and judging by the statistics on the first quarter 
of the current year, not more than 3,000 units may be expected for 1949. 
Thus T. P. Wright’s prediction of a steady increase has turned out to 
be a rapid decrease and smashed up his theory completely. 

As always on such occasions, new investigations were made in 
order to discover the reasons for this unexpected trend and thereby 
find a cure for the ailing industry. What had happened ? 

It has been known generally that the large sales of personal aircraft 
in 1946 were made for the most part to returning Air Force and Navy 
pilots wanting to start their own flying school and airport so as to be 
able to cash in on the liberal attitude of the U.S. Government in allowing 
returning Servicemen to take flying lessons at Government expense 
under the “G.I. Bill of Rights.” However, when Congressional 
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Marginal Notes 


criticism of the lax administration of the Bill began to be heard, it was 
stipulated that flying lessons be restricted to veterans able to prove that 
such instruction would be of direct benefit to their future careers. This 
immediately cut down the number of student pilots, drove many flying 
school operators into bankruptcy, and saturated the market for small 
personal aircraft by making available large numbers of nearly new 
machines at bankruptcy prices. As these were mostly two-place types, 
manufacturers able to stay in business shifted almost entirely to pro- 
duction of four- and five-place personal aircraft. 

Does this sufficiently explain the unexpected regression in the U.S. 
personal aircraft field ? Have T.P. Wright, Grover Loening and 
their colleagues based their calculations, investigations and estimations 
solely on the repercussions of the G.I. Bill of Rights ? Surely not. 
There must be other reasons ; but so far the industry and authorities, 
sellers and buyers, have not been able to agree on them. Because an 
explanation had to be found, all have adopted the simplest procedure 
and blamed... the personal aircraft itself. Grover Loening maintains 
that personal aircraft design in the U.S.A.—so far as aircraft on the 
market are concerned—has made little progress in the last fifteen years. 
“We have made convincing progress in construction details, in beauty 
of workmanship, in the reliability of a product that will permit a Bill 
Odom to fly 5,000 miles non-stop, but we cannot land in a smaller 
field, we cannot take off in a shorter distance, we cannot fly in thicker 
weather, we cannot train a person to fly in a shorter time, and the 
whole process of first cost and of maintenance is three or four times 
as expensive. The chief result is an increase in speed of about thirty 
or forty miles an hour in fifteen years.” 

Loening believes that if the personal aircraft industry will produce 
a noiseless, easy-to-fly four-place aircraft that will fly “from zero to 
200 miles an hour” with short-field take-offs and landings, the U.S. 
public—and the public of many other nations—will buy the product 
in large quantities. In this connection he pointed to the new ‘Helio- 
plane” high-wing type designed by Dr. Otto Koppen of the Massa- 
chusetts Institute of Technology and Dr. Lynn Bollinger of Harvard 
University as ‘a most praiseworthy beginning.” 

It is improbable that the U.S. light aircraft industry can be given 
new impetus simply by the construction of a new aeroplane. Apart 
from the interested manufacturers, who blame the decline on every- 
thing else except the unsuitability of their products, everybody, in the 
U.S.A. and elsewhere, knows perfectly well that the present-day personal 
aircraft is a sportman’s item and not a utilitarian product, and that 
its purchase and operating costs are far from being in proportion to 
its practical utility. 

Nothing can be gained by consciously overlooking facts. The 
personal aircraft cannot—at least not for several years—be compared 
to the automobile as a means of transportation. Its utilisation is 
dependent on far too many outside influences ; private pilots with 
adequate blind-flying training are few and far between, and bad-weather 
Even 1.L.S., G.C.A. and the 


navigation requires intensive practice. 
As it stands today, the 


Zero Reader can do little to change this. 
personal aircraft is a sportsman’s luxury and consequently has a 


restricted market. And unless we are sorely mistaken, this situation 


will not change. 
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Mayor International Airport 


Frequent services in all directions 
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European Division — 1470 Chaussée de Haecht, Aérodrome de Haren, Brussels, Belgium. 
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Douglas Aircraft Company, Inc., Santa Monica, California 








